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instrumentation! 


Riehle Universal Testing Machines the console. complete family recorder 
whether hydraulic mechanical accessories available comprising various 
equipped with the most modern and flexible types strain measuring instruments for 
autographic strain measuring instrumenta- magnification ratios 1000:1, strain rate 
tion. The Riehle-built Recorder located indicator and time interval marker. Mail 
under the writing table the Indicating coupon for further information. 


Unit with its controls placed conveniently 


DIVISION 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


RIEHLE TESTING MACHINES 

Division American Machine and Metals, Inc. 

Dept. AS-556, East Moline, 

obligation, please furnish additional information: 
Send literature. 


Have Riehle sales engineer call first 
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...include Exax thermometers and hydrometers 


with your other Kimble laboratory glassware 
and earn bigger discounts your entire order 


Recently new lower prices became 
generally effective thermometers 
and hydrometers. now you may get 
even greater savings including Exax 
thermometers and hydrometers with 
the rest your Kimble apparatus. 


THERMOMETER MARKINGS 
ARE PERMANENT 


The filler used the lines and numbers 


PRICES REDUCED 


Improved manufacturing facil- 
ities and increased production 
make new lower prices possi- 
ble Kimble thermometers 


and hydrometers. 
API 


KIMBLE LABORATORY GLASSWARE 
PRODUCT 


Hydrometer #31786 


Kimble thermometers permanent 
—it can removed only dissolving 
the glass itself. 


INDIVIDUALLY RETESTED 


Every Kimble thermometer and hy- 
drometer Individually Retested be- 
fore shipping insure accuracy. N.B.S. 
specifications are minimum standards 
for Kimble thermometers and hydrom- 


Description and 
Catalog Number Range 
Thermometer #44298 


Low Cloud and Pour 


Thermometer #43554 


—112 70°F 


+5°C 


1.095 1.155 
Sp. gr. 


Freezing Point 


Hydrometer #31204 
Specific Gravity 


eters. There also line Kimble 
instruments made A.S.T.M., 
and M.C.A. specifications. 


Your local laboratory dealer can sup- 
ply these fine instruments new lower 
prices. not accept substitutes. 
your dealer will not supply Kimble hy- 
drometers and thermometers, write us. 
Kimble Glass Company, subsidiary 
Owens-Illinois, Toledo Ohio. 


SAVE MORE ordering these 
items with your other Kimble glass- 
ware requirements. Most laboratory 
dealers offer greater discounts 
case quantity purchases. 


GENERAL OFFICES OHIO 
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WITH HEILAND SERIES 700 RECORDING OSCILLOGRAPHS 


The new Heiland magnet assembly with its subminiature galva- 
nometers for use with the New Series 700-C Oscillograph gives 
you more channels, broader frequency range, and higher sensitivi- 
ties throughout wider temperature range for your most complex 
recording requirements. 


The new sub-miniature galvanometers sit side side minimum 

width, making possible for the Model 712-C Oscillograph 

put many simultaneous traces 12-inch record. The 

708-C carries channels inch record. The galvanom- 

eters and damping resistor networks are easily accessible from the 

front the oscillograph through hinged cover door. Galvanome- 
ters with broad range sensitivities are available frequencies 
5000 CPS. The lower frequency galvanometers require little 
microamperes per inch deflection. 


Both the 708-C and 712-C Models feature record speeds from 
through 144”/sec. 


Heiland 700-C Recording Oscillographs 
will expand the scope your dynamic 
recording. For complete details, write for 
Bulletin No. 700-CN2. 


MINNEAPO 
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Testing section steel 40,000 Ib. 
Baldwin BTE. Photo courtesy Inc. 


get more for your money 


with Baldwin BTE universal testing machine 


This versatile machine stands ready 


two ways. Ruggedly built, and virtually maintenance- 
free, ideal for heavy-duty production testing 
your shop. Yet accurate and reliable that 


ideal for high precision testing you 


Six features that make the moderately-priced Baldwin 


BTE universal your best buy: 


Loading system completely isolated from weighing 


system. Friction errors are eliminated. 


True null-balance system provides accuracy well 
within 0.5% true load 0.1% ioad range. 


Range can changed during test. 


serve you Eccentric loading full capacity off center affects 


laboratory. 


accuracy lessthan reading 0.2% load range. 


24” multi-range masked dial indicator illumi- 
nated fluorescent light for easy reading. 


Stress cycling equipment, stress strain recorder, ex- 
tensometer, load pacer and other accessories are 
available. 


Baldwin BTE universals are built capacities from 


10,000 5,000,000 For bulletin 4401, write 


ELECTRONICS INSTRUMENTATION DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western Eddystone Hamilton Lima 
Electronics Instrumentation Loewy-Hydropress Madsen 


Peiton ¢ Standard Stee! Works 


FOR FURTHER INFORMATION CIRCLE 181 READER SERVICE CARD PAGE 


Dept. 1603, Electronics Instrumentation Division, 
BLH Corporation, 806 Massa- 
chusetts Ave., Cambridge, Mass. 


sure see our 
new fatigue tesiing 
machine, new SR-4 
universal and auto- 


matic program- 
ming equipment 
the ASTM Show. 

—Frank Tatnall 


May 1956 


As) J 


ASTM 


“Promotion Knowledge Materials Engineering, and Standardization Specifications and Methods Testing” 


Number 214 


May 1956 


THE ANNUAL MEETING 


convene the week June marks, did all the pre- 
ceding 58, the end year’s work and the inauguration 
new period activities and achievement. 

the formal reports the technical committees, and 
the Board Directors, are summed year’s work 
standardization and research the materials engi- 
neering. the technical sessions the meeting, the 
Marburg and Gillett Lectures, are begun new year 
standards and revisions old standards which will 
appear compilations and supplements the 1955 
Book ASTM Standards. 


The Technical Program 


quality and diversity, the technical program typical 
ASTM meetings. the Provisional Program, published 
the April issue the ASTM shows, there are 
eight symposiums the subjects of: 


Measurement 

Tension Testing Nonmetallic Materials 

Solder 

In-Place Shear Testing Foundation Soil the Vane Method 
Specific Gravity Bituminous Coated Aggregates 

Ion Exchange Resins and Chromatography 

Steam Testing 


addition these symposiums are sessions on: 


Metals 

Concrete 

Fatigue 

Heat-Resistant and Corrosion-Resistant Steels 
Testing general 

Soils 


The Marburg Lecture... 


Adding new notable series lectures the 
Marburg Lecture 

the Marburg Lecture Wednesday, June 20, Charles 
Reed, general manager the Silicone Products Dept., Gen- 
eral Co. will discuss the chemical structure 
silicones with particular reference their similarities and dif- 
ferences compared with other industrially important polymeric 
substances, and physical and chemical properties silicones 
leading their industrially important applications. Dr. Reed 
will take processes manufacture, the important types 
silicones and their applications, ending with look into the 
future silicones such industries aircraft, pro- 
tective coating, and textile. 
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Climax and Beginning 


The Gillett 


the Gillett Lecture, Tuesday, June 19, Cramp- 
ton, director research and development Chase Brass and 
Copper Co., will explore three aspects microstructure 
The first portion will cover some new work re- 
and grain growth copper alloys, investigating 
time intervals much shorter than have been used heretofore. 
Secondly, will deal with the structural chemistry copper 
and its alloys and more particularly the relation grains and 
grain boundaries both pure copper and some copper alloys. 
Dr. Crampton will then describe new investigations the 
fundamentals corrosion and corrosion resistance copper 
and some the factors affecting the incidence growth cor- 
rosion pits. 


The Society’s only function dealing exclusively with ASTM 
affairs and personalities the President’s 
tured are the President’s Address retiring President 
Fellows; awards honorary memberships individuals 
widely acknowledged eminence the fields work covered 
the Society, who have rendered especially meritorious serv- 
ice the Society; awards individuals who have rendered 
distinguished service the Society along technical lines; and 
recognition and 40-year members. other technical 
sessions are scheduled this time and all committees have been 
requested keep the period from noon 2:30 p.m. free 
that all may attend the Luncheon. 


The Annual Dinner 


The welcome break the middle very busy week will 
provided the Annual Dinner Wednesday evening. 
Dutch-treat cocktail party will precede the dinner and floor 
show which will feature nationally known entertainers. 
event strictly social—no speeches, set 
aside for relaxation and opportunity meet fellow members. 


member has received the preprint request blank mailed 
all ASTM members April 13. The First Installment 
preprints went into the mail about May 11. second and 
third installment preprints will mailed June and 
June 15, respectively. Registrants the Annual Meeting 
will have another opportunity secure preprints the various 
reports and papers. should borne mind, however, that 
not all reports and papers will available time pre- 
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The detailed list committee meetings held through- 
out the week will included the program given out the 
Annual Meeting. press the following committees 
plan meet. Members should consider the committee meet- 
ing schedule tentative, superseded the call 
meetings committee officers; other words the official 
notice for committee meetings and subcommittee meetings 
will received directly from the secretary each committee. 


A-1 Monday, Tuesday 

Wrought 

A-3 Iron—Thursday, Friday 

A-5 Iron and Monday, Tuesday 

A-7 

A-9 

loys—Thursday 

Metals and Tuesday 

Non-Ferrous Metals and Alloys—Thursday 

B-5 and Copper Alloys, Cast and Wrought— Monday 

B-6 Metals and Alloys—Tuesday, Wednesday 

Light Metals and Alloys, Cast and 
Tuesday 

Thursday 

Mortars— Monday 

C-4 Clay Pipe— Monday, Tuesday 

Friday 

C-9 Concrete and Concrete Aggregates— Monday, Tuesday 

Friday 

C-12 Mortars for Unit 

C-15 Manufactured Masonry Tuesday 

Products— Wednesday 

C-21 Ceramic Whitewares and Related Products Cermets Sec- 
tion Monday 

D-1 Varnish, Lacquer, and Related 
Tuesday, Wednesday 

D-2 Petroleum Products through 
Friday 

D-4 and Paving Tuesday, Wednes- 
aay 

D-5 Coal and Coke—Monday, Tuesday, Wednesday, Thursday 

D-6 Paper Products—Thursday, Friday 

D-8 Bituminous Waterproofing and Materials 
Wednesday, Thursday, Friday 

Friday 

D-11 Rubber and Rubber-Like Materials--Wednesday, Thurs- 
day, Friday 

D-16 Industrial Aromatic Hydrocarbons and Related Materials 
Tuesday, Wednesday 

D-17 Naval Stores—Thursday 

D-18 Soils for Engineering Purposes Thursday, 
Friday : 

D-19 Industrial Water— Wednesday, Thursday, Friday 

Monday, Tuesday, Wednesday 

D-24 Carbon Black—(Organization Meeting)— Friday 

Methods Wednesday, Thursday 

E-3 Chemical Analysis Metals—Sunday, Monday, Tuesday, 
Wednesday 

Tuesday, Wednesday 

E-5 Tests Sub. 

E-7 Nondestructive Testing Wednesday, Thursday, Friday 

E-11 Quality Control Materials—Tuesday 

Monday 

Joint Committee Effect Temperature Properties Metals 

Tuesday, Wednesday, Thursday, 
Joint Committee X-Ray Diffraction 
Joint Committee Boiler Feedwater Studies 
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Ladies 


While the following program not fully any 
changes will minor and the general nature this full and 
interesting program will remain virtually given here. 
There will registration fee which will cover all 
activities with the exception the President’s Luncheon and 
the annual banquet. 


Monday, June 

Coffee hour 

2:30 acquainted” tea and clairvoyance, 
the form tea leaves, palm reader, other 
type fortune teller 

movie showing the manufacture Lenox 
china and display various pieces price- 
less porcelain. 


Informal get-together for cards, ete. 
Tuesday, June 
Coffee 
12:15 luncheon 
Fashion show 
Wednesday, June 
Coffee hour 
Boat trip around Atlantie City including bus 


transportation and from point departure 
6:30 hour, annual banquet, entertainment, 
including dancing 


Thursday, June 


Coffee 

illustrated talk gems antique silver 

Informal get-together for cards, ete. 


The Society’s Twelfth Exhibit Testing and Scientific 
Apparatus and Laboratory Supplies will outstanding 
attraction the Annual Meeting. this Exhibit, held every- 
other year, the latest research and testing apparatus will 
displayed the country’s leading manufacturers. Hundreds 
items from small, hand-manipulated instruments through 
electronic control devices and high temperature ovens uni- 
versal testing machines will exhibited. 


hours are follows: 
Monday 12:00 9:00 
Tuesday 9:00 6:00 
Wednesday 9:00 5:30 
Thursday 9:00 6:00 
Friday 9:00 am-12:00 


The Photographic Exhibit and 
Traveling Print 


The Tenth ASTM Photographic Exhibit and Competition 
will provide interesting and educational diversion from the 
series technical meetings and committee meetings. About 
100 150 outstanding technical photographs are expected. 
They will displayed area adjacent the Apparatus 
Exhibit. 

The Traveling Print Show the Photographic Society 
America will also display. contains photographs 
selected from the Eleventh Open Exhibit Technical Photog- 
raphy, held Boston 1955. 
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NEW 


ASTM 


PUBLICATIONS 


Symposium Atmospheric Corrosion 


Non-Ferrous Metals 


THE papers pre- 
sented this held the 
1956 Annual Meeting mark the close 
the program the atmospheric cor- 
rosion non-ferrous metals exposure 
tests started some years ago 
ASTM Committee B-3 Corrosion 
Non-Ferrous Metals and Alloys. 
that time was, and still some ex- 
tent, the most comprehensive investi- 
gation the atmospheric corrosion 
properties non-ferrous metals and 
alloys ever attempted. One its ob- 
jectives was determine the correla- 
tion, any, between tests ac- 
celerated laboratory type and atmos- 
pheric corrosion. Another was evalu- 
ate the usefulness changes tensile 
Considerable attention was given the 
preparation the metals and alloys 
included the test insure their uni- 
formity and the collection com- 
plete information their chemical 
composition and microstructure. The 
report the committee giving all this 
information the test materials in- 
cluded with the papers this sym- 
posium. Steps were taken secure 


data the changes properties due 
simple aging distinguished from cor- 

The test program has been completed 
with some real accomplishment. 
ful information has been collected and 
published that all probability would 
not have developed otherwise. Much 
has been learned about planning similar 
tests, how specimens should ex- 
posed and tested, and the vital neces- 
sity securing greater degree 
permanency for test 
The committee’s difficulties with the 
latter were small way responsible 
for the formation the Society’s Ad- 
visory Committee Corrosion and its 
acquisition permanent test locations 
and adequate exposure test facilities. 

addition the papers primarily 
based upon the tests Subcommittee 
Atmospheric Corrosion, two 
papers are added 
who ran roughly parallel tests similar 
materials, and two additional papers 
based upon the galvanic 
Subcommittee VIII Weather. 


These papers have been included for the’ 
broadening the base the 


Significance ASTM Test for Petroleum Products 


third edition was 
prepared for the reader who wishes 
acquire general idea the significance 
the various ASTM Methods Test 
that relate petroleum products. 
brief outline these methods test 
and their relation the performance 
characteristics specific products also 
discussed, that the reader may have 
some idea the applications the vari- 
ous methods. This book covers only 
the methods test that apply pe- 
troleum products, including lubricants 
and crude petroleum. The language 
has been kept relatively free technical 
terms for those who may not ac- 
quainted with such terms. 

treatise, covering many test 
methods that are applicable many 
even mention all the applications 
these methods and their significance 
predicting performance characteristics. 
many cases there are valid differences 
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laboratory test data terms 
formance. Newly designed equipment, 
new methods operation and main- 
tenance may require new petroleum 
products that require new laboratory 
methods test. For these reasons, 
discussion must necessity 
and general nature. 

The outlines the methods test 
this book are not adequate for conduct- 
ing tests. Full details and 
essary safety precautions required for 
each method are given the annual 
official publication “ASTM Standards 
Petroleum Products and Lubricants.” 
Each standard has permanent desig- 
nation number, with suffix indicate 
the year latest revision. 
These dating suffixes have been omitted 
this book because significance the 
methods does not change when minor 
test details are revised from year 


year. 
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symposium additional 
rosion non-ferrous metals. 

Titles and authors the papers are 
follows: 


master Breyer 

The Resistance Aluminum-Base Alloys 
Atmospheric 
Walton and William King, Alu- 
minum Company America. 

Marine and Urban Atmospheres 
and Ellinger, National Bureau 
Standards. 

Effect Natural Atmospheres Copper 
Alloys—20-year Test—A. Tracy, 
The American Brass Co. 

Atmospheric Corrosion Copper-Results 
Tracy, and Freeman, Jr., The 
American Brass Co. 

Galvanic Corrosion Dis- 
similar Metal Couples—H. Teeple, 
The International Nickel Co., Inc. 

Couple Corrosion Studies 
Means the Threaded Spool and Wire 
Test—K. Compton and Mendizza, 
Bell Telephone Laboratories, Inc. 

The Atmospheric Corrosion Rolled 
Anderson, The New Jersey 
Co. (of Pa.) 

The Use Lead and Tin Outdoors 
Hiers and Minarcik, Na- 
tional Lead Co. 

Atmospheric Corrosion Behavior Some 
Nickel Copson, The In- 


ternational Nickel Co., Inc. 


Finkeldey, 


This 120-page publication, STP 175 
can obtained from 
quarters, 1916 Race St., Philadelphia, 
Pa. Price: $2.75; members, $2. 


this book, the methods test and 
their significance are discussed eleven 


properties. The arrangement is: (1) 
Sampling Petroleum Products, 


Volume, (3) Volatility, (4) Combustion, 
(5) Oxidation Characteristics, (6) Flow 
Characteristics and Solidification, (7) 
Corrosion, (8) Other Physical Charac- 
teristics and Tests, (9) Chemical Analy- 
ses and Tests, (10) Analysis for Hydro- 
carbon Types, and (11) Butadiene 
Analysis. 

When necessary for good readability 
and context, the methods test within 
section are further subdivided and 
discussed either singly groups. 

Copies this 134-page publication, 
STP can obtained from ASTM 
Headquarters, 1916 Race 
delphia, Pa. Price: $2.50; members, 
$1.85. Add cents these prices 
for cloth covers. 
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Symposium Impact Testing 


THIS brings to- 
gether several papers the theory 
impact testing and reporting experi- 
mental results years research this 
important field. Sponsored the 1955 
Annual Meeting the Society 
Committee E-1 Methods Testing, 
the symposium was intended facili- 
tate the understanding impact testing 
the light the most recent advances 
well point out some the gaps 
present knowledge. 

Papers shock tests included this 
symposium were encompass impact 
parts, components, and complete 
structures, and not confine the sym- 
posium notched bar testing. This 
broadened scope was undertaken with 
very beneficial enhancement the 
practical application the impact test 
and testing high straining rates. 
The end result excellent balance 
between theory and 
sults. will serve reference the 
laboratory for its descriptions tech- 
nical details impact experimentation 
and for general understanding the 
technical background. Duplication 
material different authors limited 
few isolated instances. 

Appropriate references the litera- 
ture are included, both for background 
reading and for details concerning 
specialized subjects. There are numer- 
ous graphs, diagrams, tables, and photo- 
graphs, all contributing toward the 
understanding the details described 
each paper. 

Included the symposium are the 
following papers: 


Notched-Bar Testing—Theory and Prac- 
tice—S. Hoyt, metallurgical consultant 

Transition Behavior V-Notch Charpy 
Slow-Bend Tests—C. 
Watertown Arsenal 

Effects Manganese and Aluminum Con- 
tents Transition Temperature 
Normalized Nickel Arm- 
strong and Miller, International 
Nickel Co. 

Low Temperature Transition Normal- 
ized Carbon-Manganese 
Armstrong, International Nickel Co., and 
Warner, Watertown Arsenal 

Specimen Width the Notched 
Bar Impact Properties Quenched- 
and-Tempered and Normalized Steels 
Zeno, General Electric Co. 

Reproducibility Charpy Impact Test 
Driscoll, Watertown Arsenal 

Impact Testing from Room 
Temperature —236 DeSisto, 
Watertown Arsenal 

The Influence Pendulum Flexibilities 
Impact Energy 
Bluhm, Watertown Arsenal 

The Impact Tube: New Experimental 
Technique for Applying Impulse Loads 
—G. Gerard, New York University, 
College Engineering 


Longitudinal Impact Tests Long Bars 
with Slingshot Ramberg 
and Irwin, National Bureau 
Standards 

Stress-Strain Relationships Yarns Sub- 
jected Rapid Impact 
and Stone, National Bureau 
Standards 

Shock Tester for Shipping Containers 
Cross and McWhirter, Sandia 
Corp. 

Shock Testing With the Rocket-Powered 
Pendulum—R. Hager, Sandia Corp. 
Properties Concrete High Rates 
Watstein, National Bureau 

Standards 


Copies this 180-page publication, 
STP 176, can obtained from ASTM 
Headquarters, 1916 Race 
delphia, Pa. Price: $3.50; mem- 
bers, $2.65. 


The Mechanical Properties 
Wrought Phosphor Bronze 
Alloys 


Jr., Guerard, and Freynik was 
presented before the 1955 Meeting 
ASTM Committee B-5 Copper 
and Copper Alloys, Philadelphia, Pa. 
The section covering fatigue testing was 
presented the Annual Meeting the 
Society June the in- 
vestigation was not sponsored ASTM, 
Committee B-5 has direct interest 
the data because its jurisdiction over 
the Standard Specification for Phosphor 
Bronze Plate, Sheet, Strip, and Rolled 
Bar 103). several dur- 
ing the past years, changes have been 
suggested some the mechanical 
properties this specification, but each 
proposal has been questioned because 
the lack substantiating data. 

The paper covers most systematic 
study the effect mechanical proper- 
ties phosphor bronze strip, resulting 
from: (1) variations tin and phos- 
phorus contents, (2) cold working, and 
(3) variations grain size. The data 
presented provide Committee B-5 with 
basis for the review the requirements 
Specification 103 determine the 
possibility establishing more realistic 
specification limits the particular tin 
alloys. Because the outstanding 
nature this investigation and the 
inestimable value the data, Com- 
mittee B-5 sponsored the publication 
this paper special technical publi- 
cation which would readily available 
for use future ASTM investigators. 

Copies this 120-page publication, 
ASTM STP 183, can obtained from 
ASTM Headquarters, 1916 Race St., 
Philadelphia, Pa. Price: $3; ASTM 
Members, $2.25. 
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Symposium High-Purity- 
Water Corrosion 


PARTICULARLY timely 
the era commercial development 
atomic power opens this sym- 
posium High-Purity-Water Corro- 
sity nuclear reactor systems and 
much the material presented here 
deals specifically with such systems 
well with the operation conven- 
tional high-temperature, high-pressure 
generators. 

The symposium, held the 1955 
Annual Meeting, was sponsored 
ASTM Committee D-19 Industrial 
Water. Together with discussion, 
includes the following papers: 


The Preparation and Maintenance 
High-Purity Water—F. Alquist 

The Use Water Atomic Reactors— 
Huntley and Untermyer 

Influence Water Composition Corro- 
sion High-Temperature, High-Purity 
Water—D. Wroughton, Sea- 
mon, and Brown 

Material Composition High- 
Temperature Water Corrosion—A. 
Roebuck 

Special Corrosion Study Carbon and 
Low-Alloy Steels—R. Blaser and 
J.J. Owens 


Copies this 60-page publication, 
ASTM STP 179, can obtained from 
ASTM Headquarters, 1916 Race St., 
Philadelphia, Pa. Price: $1.75; 
members, $1.35. 


Index Standards 


Society’s Index 
the 1955 Book ASTM Standards has 
been completed and being mailed 
all members and committee members 
the Society. Those who have not 
already received their copies may ex- 
pect receive them shortly. 

Containing per cent more listings 
than the 1954 Index, the new edition 
covers 1274 standards and 879 tenta- 
tives for total 2153. 

Subjects have been indexed under 
appropriate key words, and items under 
each subject are arranged 
cally according the significant word 
the title. There also list stand- 
ards continuous numeric sequence 
ASTM serial designations. This list 
gives the complete title and the page 
number and part the Book which 
each standard may found. When 
the ASTM designation particular 
standard known, this list especially 
useful. 
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Ultraviolet 
sorption Index Cards 


Spectral 


THERE now available 
expanded deck ASTM-Wyandotte 
cards indexing ultraviolet spectra. The 
complete deck consists 7066 cards 
from the following sources: 


Number 


Source Cards 
American Petroleum 571 
Abstracted from literature 6495 
Total 7066 


The price the complete deck 
$90 and includes copy the book 
“Codes and Instructions for Wyan- 
dotte-ASTM Punched Cards Indexing 
Spectral Absorption Data.” 

Also available are two supplements 
the original 1284-card deck which wili 
expand full coverage. 3916-card 
supplement available for $50 and 
further 1867-card supplement avail- 
able for $24. 

The Wyandotte-ASTM index cards 
can obtained from ASTM Head- 
quarters, 1916 Race St., Philadelphia 
Pa. 


Empirical Formula—Name 
Index Cards for Infrared 
and Spectral Data 


analysts working the infrared field 
have been brought closer together 
recent development indexing infrared 
and similar spectral data. ASTM now 
sells set index cards that allows one 
determine whether particular com- 
pound has had its infrared absorption 
characterized and published rec- 
ognized journal collection spectra. 

The index that does not 
require the use IBM similar card- 
sorting machines. The deck index 
cards numbering almost was 
prepared using IBM accounting equip- 
ment code the data, sort the cards 
into order empirical formula, and 
print abbreviated name the card. 

Once installed laboratory, any- 
one can manually search the deck for 
spectral references compounds 

For example, organic chemist 
might want see the infrared curve 
name and looks for cards bearing the 
notation then looks over 
the one more cards the file carrying 
this notation until the name the one 
sought located. This card bears 
number which tells where locate the 
spectrum interest. will some- 
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times happen, may not have copies 
the spectra available but numerical 
lists available spectra tell whether 
leum Inst. reference, Sadtler spec- 
trum, journal reference such the 
Journal the American Chemical 
Society, Analytical Chemistry, Journal 
the Optical Society America. 

This index will value both 
well established spectroscopic labora- 
tories and individual scientists who 
want study specific problems where 
they depend upon having service labora- 
tories run spectra for them and then 
compare them with 
which they trace down through the 
medium this new index. 

The present deck covers the spectra 
Wyandotte-ASTM punched-card index 
infrared spectra. There are 13,899 
cards the formula-name deck cover- 
ing spectra from the following sources: 


Number 


Source Cards 

Samuel Sadtler and Son, Inc. 7215 

American Petroleum Institute 976 

National Research Council 438 

Abstracted from literature 2340 
Trailers (used where length 
name formula requires 

second card) 2930 

Total 13899 


The price deck $195 and in- 
cludes copy the book and 
Instructions for ASTM Empirical For- 


mula-Name Index 
Chemical 
The index can obtained from 


ASTM Headquarters, 1916 Race St., 
Philadelphia Pa. 


Rubber Glossary 


publication, pains- 
takingly compiled subcommittee 
ASTM Committee D-11 Rubber 
and Rubber-like Materials, contains 
about 1500 terms used the rubber 
field. 

About one-third these terms are 
from the glossary published the 
Vanderbilt News which has been 
reviewed and revised. number 
terms have been taken from the 
sary Terms for’ Visible Defects Oc- 
Rubber 
(NAVSHIPS Various 
other reference books and journals have 
been used sources for terms which 
have not appeared these glossaries. 

Published No. 184, this 128- 
page glossary can obtained from 
ASTM Headquarters, 1916 Race St., 
Philadeiphia, Pa. Price: $3; mem- 
bers, $2.25. 
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Standards Metallic Elec- 


tric Conductors 


compilation makes 
available one volume acceptable test- 
ing procedures and sampling methods 
and specifications covering quality and 
other essential features bare metallic 
conductors developed under the aegis 
ASTM Committee Wires for 
Electrical Conductors. 

The standards this compilation 
cover (a) copper, copper-alloy and 
copper-covered steel wire, stranded 
conductors, rod, bar, shapes, pipe and 
tube, (b) aluminum wire, stranded 
conductors, rod, and bar, (c) galvanized 
iron and steel guy, messenger, span, 
overhead ground and line wire, (d) non- 
ferrous metals, and (e) general methods 
testing. 

These standards (300 pages heavy 
paper covers) may obtained from 
ASTM Headquarters, 1916 Race St., 
Philadelphia, Pa. Price: 
members, $2.65. 


Symposium Evaluation 
Insulation Oils—European 
Developments 


symposium, the sixth 
series insulating oils sponsored 
Subcommittee Liquid Insula- 
tion ASTM Committee D-9 Elec- 
trical Insulating Materials, was held 
the meeting the committee late 
1954. reports developments the 
testing transforming oils and consists 
the following three papers research 
France, Sweden, and England: 


Catalysts for Accelerated Aging Testing 
Transformer Oil—Halvard Liander and 
Gosia Ericson, ASEA, Vasteras, Sweden 

The Performance Characteristics Used 
Insulating Oil—T. Saiomon, Institut 
Petrole, Paris, France 

The Evaluation Inhibited Transformer 
Shell Petroleum Co., London, Eng- 
land 


The first two symposiums this 
subject were published the ASTM 
No. 146, May, 1947, and 
No. 149, December, 1947. The third, 
fourth, and fifth symposiums appeared 
Special Technical Publications 
Nos. 95, 135, and 

This publication, 172, totaling 
pages, can obtained from ASTM 
Headquarters, 1916 Race St., Phila- 
delphia, Pa. Price: $1.75; members 
$1.35. 
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Second Pacific Area National Meeting 
Los Angeles, September 17-21 


Area National Meeting becoming 
problem—a problem the Society can 
proud of. For more than year mem- 
bers the General Committee Ar- 
rangements for the meeting, composed 
predominantly Los Angeles members 
but including large number from 
Northern California and other western 
states, have been devoting themselves 
unselfishly myriad tasks prep- 
aration for outstanding meeting. 
The problem that faces the Committee 
and the Staff how include one 
week all the technical program, 
tions, and activities proposed. re- 
sult, there definite assurance that 
will one the most important meet- 
ings the Society has ever had. The 
tails have gone out 
program mailed all Society members 
and committee members this month, 
with further information come the 
July 


The Program... 


THE FOLLOWING list the symposiums and 
special sessions planned for presentation the West Coast 
meeting. The highlights some the subjects covered 
these sessions symposiums are also given. 


Symposium Railroad 

Session Diesel Fuels and Lubricants covering operation, 
lubricating problems, performance and utilization heavy 
fuels. 

Session Diesel Fuels and Lubricants—Cleaning Materials 


Symposium Titanium 
(Sponsored Committee B-2 Non-Ferrous Metals and 
Alloys and Administrative Committee Research) 

Stress thermal stability—stress-rupture properties—elevated 
temperature—statics analysis—measurement elastic 
modulus—ignition and cracking—properties sheet, bar, ex- 
trusions and forgings and pure titanium 
testing, and analysis. 


Non-Ferrous Session 
Pit depth measurements 


Ferrous Session 

Shotpeening effects and specifications—strength and fatigue steel 
torsion—evolution hydrogen from are welds—testing 
stainless steel columns 


Symposium Properties, Test and Performance 
Electrodeposited Metallic Coatings 
(Presented the Spring Meeting the Society Buffalo, Y., 
February 29, 1956) 
(Sponsored B-8 Electrodeposited Metallic Coatings) 


ASTM BULLETIN 


oC ‘ 


Pacific Coast Meeting Headquarters—Los Angeles’ Hotel Statler 


Corrosion behavior copper-nickel chromium, nickel-chromium, 
and zine and cadmium luster—metal clean- 
spray isotope method for determining sulfate 


Session Cement 
(Sponsored Committee C-1 Cement 
Hydrophobic cement—storage effect air-entraining cements 
chemical reactivity—determination magnesia 
photometry. 


Session Concrete 
(Sponsored Committee C-9 Concrete and Aggre- 
gates) 
Pozzolans—prestressed method for deter- 
mining composition—aggregate quality effect resistance 
abrasion—partial replacement Portland cement concrete. 


Session Masonry 

masonry resist forces—influence process and cost 
forced grouted brick masonry—effects thickness and age 
capping compounds—testing brick, mortar, 
(color film ceramic veneer. 


Structural Sandwich Construc- 
tions 
(Sponsored Committee C-19 Structural Sandwich Con- 
structions 

Paper honeycomb construction—high temperature 
testing adhesives for aircraft—architectural sandwiches 
ultrasonic technique for structural adhesive bond evaluation 
aluminum honeycomb shear strength—peel 
velopments and trends—design helicopters—honeycomb 
applications—metal resin adhesion. 
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Southern Pacific 


Mt. Lassen California—the only live voleano the 


Symposium Industrial Water 
(Sponsored Committee D-19 Industrial Water 
Industrial waste problems—pollution control—developments 
water technology for nuclear water purification 


Session Plastics 
(Sponsored Committee D-20 
Correlations between electrical and mechanical measurement— 
architectural applications for clear polyesters. 
tures 
(Sponsored Committee Methods Testing Building 
Constructions 


ASTM Activity Nondestructive Testing 
(Sponsored Committee E-7 Nondestructive Testing) 
Radiographic inspection—magnetic particle and penetrant testing 
reference radiographs—activities and future projects 
ultrasonic subcommittee 


Testing 
(Sponsored Committee Nondestructive Testing) 
X-ray image systems—ultrasonic 
attenuation measurements—testing heavy 
metals—evaluation isotopes industrial radiography— 


eddy current industry—testing Southern Rail- 


road—detection cracks small cylindrical specimens. 


Session 


temperature and frequency high purity aluminum— 
fatigue-weary structures—fatigue crack initiation and propa- 


gation magnesium—properties high strength steels. 


Symposium Isotopes 
(Sponsored Committee E-10 Radioactive 


Soil density and soil moisture determination—electroplating and 
metal preservation utilizing 


The three main headings for this symposium are: 


Theory 

Radiation Facilities and Mechanics Testing 

and Graphite Materials and Structural 
Materials Including Organics 


Miscellaneous Session 
Specifications buying rubber parts—testing guided missile 
degreasing. 


Structural Chemistry and Metallurgy Copper 

(This modified version the 1956 Gillett Lecture will feature 

the meeting, probably one the regular sessions. 

Symposium Paint 

Silicones—surface treatments—coatings for 
vinyl use—marine environments—phos- 
phatizing window coatings 

Vapor Phase Oxidation Gas- 

oline 
(Sponsored Technical Committee Gasoline Committee 
D-2 Petroleum Products and Lubricants) 

Intake system deposits—induction system valve 
deposit—induction system reactions—vapor phase oxidation. 

Symposium Turbine Oils 

(Sponsored Technical Committee Turbine Oils Com- 
mittee D-2 Petroleum Products and Lubricants) 

und performance—antirust 
additives—effect water leaching performance—expected 
life used oils—rusting—fire resistant fluids. 

Symposium Lubricating Oil 

(Sponsored Research Division III Elemental Analysis 
and Technical Committee Lubricating Oils Com- 
mittee D-2 Petroleum Products and Lubricants) 

Part Spectrographic Lubricating Oils covering 
control and analysis—X-ray spectrography 
metals used oils. 

Part General Papers Diesel Engine Lubricants covering un- 
solved problems analysis—chromatography—filtration. 

Session Road and Paving Materials 

(Sponsored Committee D-4 Road and Paving Materials) 

shape, size and surface roughness aggregate strength 

granular materials—infrared weathering 


California’s sequoias—oldest living things. 


Southern Pacific 


cations when applied metals subject neutron irradiation 
for irradiated organic materials— 
thickness and concentration gaging—radioactive tracers 
study soil removal and beta 
ray thickness gage traffic paint wear studies—evaluation 
deterioration—application radioactive tracers 
radioactive luminous markers—activation analysis—radiation 
dosimetry. 


Symposium Radiation Effects Materials 


(Sponsored Subcommittee Radiation Effects Atomic 
Industrial Forum and ASTM Committee Radio- 
active Isotopes 
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lation between laboratories ASTM tests—correlation 
thin film oven tests with airfield performance—microviscometer 
for measuring consistency—oven tests. 


Symposium Wood Poles 
(Sponsored Committee D-7 Wood) 
Transmission and communication lines—production relation 
the forest wood pole research program 
specifications. 


Symposium Wood for Marine Use and Its 
Protection from Marine Organism 
Wood borers—exposure tests—heavy metal compounds borer 
inhibitors—agents for protecting wood—resistance borers 
Hawaiian waters. 


Symposium Building Design for Seismic and 
Shock Loading 
(Sponsored Committees D-7 Wood and E-6 Methods 
Testing Building Constructions 
Design problems—Oregon Products laboratory tests 
U.S. Forest Products laboratory tests—school building design. 


Symposium Development Glued-Laminated 
and Other Wood Constructions 
(Sponsored Committees D-7 Wood Methods 
Testing Building Constructions) 
Factors affecting strength and design—range strength qualities— 
plywood design. 


Session Soils 
(Sponsored Committee D-18 Soils for Engineering Pur- 
poses ) 

Earth pressure—lateral pressure compacting soil—evaluating 
friction and cohesion consolidated direct shear test—field 
tests laterally loaded soil-cement mix- 
tures—electrical soil testing machine— 
deadman anchorages sand—compaction pipe bedding 
vibration—vibratory compactors granular base courses— 
in-place density granular base course—plate load tests 
sand—vibratory compaction cohesive soils—microseismic. 


INDIVIDUALS attending the Second Pacific 
Area Meeting Los Angeles have been invited inspect 
the laboratories and plants these firms located and 
around Los Angeles 


Consolidated Rock Products—concrete aggregates 

Livingston Rock and Gravel Co., Inc. 

Industrial Asphalt Co. 

Douglas Aircraft 

Summerbell Roof laminated timber 
products 

City Los Angeles Department Water and Power 

water quality control laboratory 

American Gas Assn.—testing laboratory 

Rome Cable Corp.—novel method manufacturing rigid 
conduit 

Consolidated Western Steel 

Steel Columbia-Geneva Div. 

| 


Kopper Co., Inc.—tar and chemicals 

Kaiser Steel Corp. 

Bethlehem Pacific Coast Steel Corp. 

Beckman Instruments Inc.—scientific and data handling 


equipment 
California Research Corp.—oil field research and develop- 
ment 
Richfield Oil Corp.—research and development labora- 
tories 


Shell Chemical Corp.—only completely integrated syn- 
thetic rubber plant U.S. 
Union Oil Co.—research center 
All Los Angeles members the American Council 
Independent Laboratories, Inc. 


Industry Luncheons 


Tue Industry Luncheons 
scheduled during the week are un- 
usually attractive feature this meet- 
ing, providing they program 
such tremendous technical diversity 
focal point for men the same field. 
these luncheons engineers, techni- 
cians, and management 
seven broad industrial 
have opportunity exchange 
greetings, and ideas and hear talks 
leaders the industry. 

Luncheons are scheduled the fields 


of: 
@ Soils 
Yosemite National Cement and oncrete 
Park California Paint 
one day’s jour- Petroleum 
ney from Los Wood 
ingeles car Water 
train. Water 
Railroads 


Plant Visits 


There are 17,000 industrial plants 
within 100-mile radius Los Angeles, 
number them new industries, others 
offering the most advanced facilities 
and techniques found this 
country. Visits selected list rep- 
resentative laboratories and plants 
the vicinity will arranged 
individual small group basis the 
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Plant Visits Committee. 
supply the Information Desk with all 
needed information hours, groups, 
transportation, appointments, and spe- 
cial arrangements. list companies 
More names will have been added 
the time the meeting convenes. 


Apparatus 


Additional attractions the Pacific 
Area National Meeting include Ex- 
hibit Testing and Scientific Appara- 
tus and Laboratory Supplies which 
being arranged especially for the instru- 
ment makers the far West with sub- 
stantial number apparatus 
strument makers from the East taking 
part. The tenth Photographie Exhibit 
being held Atlantic City will 
moved complete Los Angeles for dis- 
play there. Camera enthusiasts, nor- 
mally interested landscapes, children, 
and grandchildren, will find themselves 
attracted interesting and sometimes 
beautiful photographs which are nor- 
mal part many our industrial re- 
search and testing activities. 


Information Desk 


special information committee 
assisting the preparation advance 
publicity. The committee will happy 
vacation opportunities and travel from 
those planning combine the meeting 
with their vacations; will also have 
information booth the meeting. 

The February contained 
invitation from Wakeman, 
Chairman the General Committee 
Arrangements. typographical error 


jet 


Santa Suzana, Cali- 
fornia field labora- 
tory North Ameri- 
Aviation, Ine. 


that invitation has caused consider- 
able comment which only serves re- 
veal the interest being generated. The 
bus train time required 
Yosemite National Park and the Se- 
quoia National Park should one day 
for each trip rather than the one hour 
indicated. Nevertheless, this should 
not discourage visits—the one-day trip 
well worth either these famous 
vacation spots. 


you are driving from the South 


East Los Angeles, world-famed 
Grand Canyon can visited the 
way. 


Entertainment 


For the ladies who accompany their 
husbands this meeting unusually 
fine social program has been arranged. 
High entertainment value, the sched- 
ule will also provide the ladies who sign 
for all events unique opportunity 
get acquainted with Los Angeles 
and all the area has offer—the 
beaches, the fashionable hotels and resi- 
dential sections, the movie industry, 
cultural institutions, California fashions, 
and amusements. 

All this bargain, too. you buy 
your book tickets advance, the 
total cost will $9.75. Separately, 
the events will more costly. 


Reservations 


Members are now receiving the 
mails advance registration card for 
accommodations the Hotel Statler, 
headquarters hotel which the sessions, 
committee meetings, luncheons, and 
exhibit will held. 

Use this card requesting reserva- 
tions and get your confirmation. 
huge block sleeping rooms has been 
set aside the Statler and almost all 
our members will able housed 
there. The completely air-conditioned 
Statler Hotel one the newest and 
finest the country. 

What could better than week 
this fine hotel, opportunity attend 
wide variety technical meetings and 
chance take side trips some the 
most interesting scenery the country 
adjacent one the fastest growing 
industrial centers? 
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Hollywood columnist and chitchat about the stars 


TUESDAY—Disneyland—a bus trip the fabulous amusement 
park 


the Ship Deck the Sheraton- 
Huntington Hotel Pasadena, the world famed Huntington 
Library, the beautiful estates Pasadena, the Rose Bowl 


coastline drive Marineland, world’s largest 
oceanarium, lunch Marineland Restaurant, cruise 
Los Angeles harbor 


FRIDAY—Wilshire Boulvard tour major film studio—a 
fashion brunch the Beverly Hills Hotel and home through 
Beverly Hills and the homes the stars. 
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The Henry Huntington Library San Marino, Cali- 
fornia. 


General 
Arrangements 


Area National 
Meeting 


Officers 
Hanna, Honorary Chairman, Calif. Portland Cement 
Co. 
Honorary Vice-Chairmen: 
Barr (retired) 
Garin, Southern Pacific Co. 
Hoopes, Pabco Products, Inc. 


Wakeman, Chairman, Los Angeles Harbor Dept. 

Dresser, Jr., Vice-Chairman, Abbot Hanks, 
ne. 

Niesley, Secretary, Calif. Testing Labs., Inc. 

Byron Weintz, Treasurer, Consolidated Rock Products Co. 


Finance 

Byron Weintz, Chairman 

Teehnical Program 

James Rich, Chairman 

Davis, Vice-Chairman, University California 

Social 

Millett, Jr., Chairman, Calif. Natural Gasoline Assn. 

Jeffreys, Vice-Chairman, Truesdail Labs., Inc. 

Transportation 

Beardsley, Chairman, City A., Bur. Stds. 

Guy Corfield, Vice-Chairman, Southern California Gas Co. 

Stringfield, Chairman 

Bowers, Vice-Chairman, Gen. Petroleum Corp. 
Calif. 

Information 

Green, Chairman, Axelson Mfg. Co, 

Robbins, Vice-Chairman, Sierra Drawn Steel Corp. 

Promotion and Publicity 

John Howe, Chairman, Maurseth Howe 

Cleveland, Vice-Chairman, Phila. Quartz Co. 
Calif. 

Plant Visits 


Doolittle, Chairman, Southern California Edison Co. 
Harry Welch, Vice-Chairman, Western Precipitation Corp. 


Industry Luncheons 


Whiteneck, Chairman, Long Beach Harbor Dept. 
Baker, Vice-Chairman, Pacific Tube Co. 


Disneyland. Passengers are embarking for Adventure- 


land Tour the Rivers the World. 
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Notes 


was when 
wasa reasonably definitive term meant 
the investigation problem some 
phase natural science through ap- 
plication the scientific method 
reasoning. The dictionary 
ical and exhaustive investigation ex- 
perimentation having for its aim the re- 
vision accepted conclusions, the 
light newly discovered 
the application the process thus de- 
fined the subject would necessitate 
revision the very definition. Quan- 
tum mutatus Rather like the 
weasel that swallowed itself. 

words have discovered fertile 
area for application our national mania 
faddism, and already many useful 
old friends have met the ultimate fate 
which faddism always leads—exhausted 
oblivion. the latest dis- 
covery the word hucksters, and al- 
ready this venerable and useful old term 
being sucked dry like winter orange, 
soon discarded the wayside, 
withering shell. Yes, 
being hacked about that soon will 
have little residual preciseness. 
have psychological research, philological 
research, business research, motivation 
research, consumer research, producer 
research, purchasing research—even ar- 
tistic research! Nearly anyone who 
goes the library look ancient 
king considers himself researcher— 
and considers the process cracking 
book research. 

Fortunately think) are little 
old fashioned ASTM. are re- 
search society, operate the physi- 
cal sciences, and when say 
search” really mean research. 
experiment, investigate, criticize 
(and exhaust), and revise. 
seldom (we hope) let accepted con- 
clusion stand the way newly dis- 


Director Research, Organic Chemicals 
Div. Monsanto Chemical Co., St. Louis, 
Mo. Member ASTM Administrative 
Committee Research. 


Stuff like this appears philosophical 
discussions show how wise the author is. 
you don’t understand it, read on; you 
won't miss a thing. Asa matter of fact, the 
present author admits isn’t sure under- 
stands either. non lucendo. 
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Research Research 


covered fact. Herein lies our strength, 
and the direct application research 
all our activities lies our uniqueness 
among the technical societies. 

Yes, each one our committees uses, 
and always has used, research inten- 
sively, intimately, and unremittingly. 
Each test method, each definition, each 
specification the result research 
all its phases defined above. Re- 
search old business with us, and 
matter course, without second 
thought. 

our work has become more com- 
plicated, however, have begun 
differentiate our research efforts, just 
have industry, Government 
scientific institutions. most our 
committee work still “project 
ardize conditions, compare results, and 
eventually arrive methods which are 
duplicable and reliable. are con- 
cerned with isolating and fixing vari- 
ables the end that the tester Aba- 
dan obtains the same reliable result 
the one Ponca City. 

the course our project research, 
however, nearly always turn 
questions cannot answer. Many 
such questions are considerable im- 
portance, but if, the case, 
they lead off angle from the path 
the immediate objective, their pur- 
suit generally left another time and 
another team mind-and-hand. Such 
problems are rich ore for 
whatever you may want 
callit. the exploration such paths 
lies great promise, and from such work 
will come our improvements for the 
future. 


Sometimes these questions 
are important and pertinent the 
specific project hand that their in- 
vestigation cannot deferred. one 
such case, for example, our Committees 
Plastics and Electrical Insulating 
Materials encountered some difficulty 
standardizing the impact test for 
relatively brittle materials. The ques- 
tion are really 
seemed somewhat but pursuit 
showed that for certain materials 
good old Charpy and 
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Nason! 


were high degree measuring density 
the considerably larger 
percentage the energy absorbed 
was used toss the broken specimens 
across the room than was used break 
them. From this, the search for more 
basic understanding impact broad- 
ened and took diverse paths, many 
which are still being followed avidly. 
But also from this and related studies 
came both better tests for impact 
strength and better understanding 
the engineering properties the mate- 
rials question. 

the number and complexity 
such problems has increased, many 
our technical committees have found 
helpful establish research 
mittees insure their receiving at- 
tention. Some have sponsored study 
such problems industrial, Govern- 
ment, institutional laboratories, and 
some have participated advisory 
capacity for the guidance such 
studies sponsored others. some 
cases, ASTM committees have joined 
with representatives other societies 
joint research projects, and the results 
have been great value. Numerous 
examples boiler feedwaters, metals, 
plastics, and rubber could cited. 

general, our problems are receiving 
attention, with both and 
research being done spon- 
sored the technical committee 
committees concerned, and this 
should be. some 
participation the Society needed, 
and occasionally intersociety action 
required. Ideally, the Administrative 
Committee Research would serve 
only coordinate and observe. 
practice, ACR the past has served 
additional useful purposes detecting 
areas deserving attention, publicizing 
these, stimulating action, and, 
limited extent, sponsoring work more 
than specialized interest. 

Paradoxically enough, ACR will 
functioning most effectively when has 
nothing all do, for when that day 
arrives each technical committee will 
covering its assigned field completely 
with both project research 
research—experimenting, investigating, 
criticizing, and revising the light 
its newly discovered facts. 
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ASTM Contracts 


Government 


GENERAL SERVICES 


ADMINISTRATION has completed supply 
contract with for buying 
selected list ASTM 
corporated reference Government 
standards. The preliminary arrange- 
ments for the contract including the 
selection the standards in- 
corporated were worked out members 
the Staff Willis MacLeod, 
Director the Standardization Divi- 
sion GSA, and ASTM Staff members. 
Subjects covered these standards in- 
clude metals, some 
textiles, and petroleum. The contract 
itself was prepared the National Buy- 
ing Division, New York Branch, Pur- 
chasing Division, GSA, will 
distribute copies the contract and the 
list standards included the contract 
Government agencies throughout the 
United States. 

The Federal Government has actively 
participated with ASTM research and 
development standard specifications 
and methods test for materials for 
more than years. Many Govern- 
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Supply Standards 


ment departments have contributed 
and benefited from the work the 
Society through official representation 
technical committees. They have 
also referred drafts Federal specifica- 
tions for material the Society for tech- 
nical review and comment. addition 
many individuals Government service 
hold personal membership ASTM and 
serve individuals committees. 
This has resulted exchange in- 
formation and close similarity between 
many ASTM specifications and methods 
test and Federal specifications. 

Many Federal specifications and test 
methods now include ASTM standards 
reference, and this Supply Service 
Contract has been prepared facilitate 
the purchase these standards. 
example the new Federal Standard 
791, Test Methods for Petroleum 
Products, which includes ASTM 
methods test reference. 

The authorized price list standards 
included the contract has been pub- 
lished separate pamphlet and has 
been distributed GSA. Government 


Schedule ASTM Meetings 


This gives the latest information available ASTM Headquarters. 


Direct mail 


notices all district and committee meetings customarily distributed the officers 
of the respective groups should be the final source of information on dates and location 
meetings. This schedule does not attempt list all meetings smaller sections and 


subgroups. 


Committee F-1 Materials for Elec- 


June 14-15 


PLACE 


Swampscott, Mass. 


tron Tubes and Semiconductor De- 


vices. 


June Annual Meeting 


September 


Second Pacific Area National Meeting 


Atlantic City, 
(Chalfonte- 
Haddon 

Los Angeles, Calif. 
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agencies which not receive copy 
this through their normal supply chan- 
nels may have one request ASTM 
Headquarters. 


1955 Proceedings 


who have re- 
quested the annual 
have received their copies the time 
this BULLETIN reaches them will re- 
ceive thereafter. The 
1264-page volume recording the tech- 
nical accomplishments the year in- 
cludes reports and papers, together with 
discussion, offered the Society during 
the year and accepted for the 
ings. Leading the volume the Sum- 
mary Proceedings the Annual 
Meeting listing title and 
the papers presented and actions taken 
committee recommendations each 
sessions. annual address, 
President Norman Mochel asks 
“What It?” and speaks the press- 
ing need for individual identification 
materials and products, especially those 
which look alike but differ widely 
strength other important properties. 
observes that installation the 
wrong material can seriously jeopardize 
the use function machine 
structure and can hazard life 
and property. 

The Annual Report the Board 
Directors highlights matters adminis- 
trative, technical, for 
the benefit members. Included are 
records all meetings held the 
Society and its Districts; information 
honors and awards, and other matters 
interest. 

the technical committees, 
which there are 70, and their appen- 
dices provide wealth useful tech- 
nical information the technical 
papers and discussions wide variety 
subjects pertaining research and 
testing materials. 

addition the papers and reports 
embodied the Proceedings, there are 
listed the table contents all sym- 
posiums published separately Special 
Technical Publications (STP’s) and all 
papers published the ASTM But- 
LETIN. 

Although the Society’s publications 
program has expanded greatly recent 
years, the Proceedings remains the 
repository factual information and 
record the Society’s work. 

should emphasized that addi- 
tion reports and technical papers, 
many which have been given the 
Annual Meeting and some which 
have been preprinted, the Proceedings 
contain much discussion that has been 
submitted and not yet published. 
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Pittsfield, Mass. 
Gentlemen: 

connection with the article “Fa- 
tigue Testing Non-Rigid 
Carey, the May 1955 ASTM 
BULLETIN, wish point out that 
the testing apparatus, together with the 
ASTM formulas used, may subject 
considerable errors for materials less 
than about mils thick. For very 
mils, radically different testing tech- 
nique and very simple test equipment 
are described the AIEE Transactions 
paper, Aging Characteris- 
tics Measured Shearing 
This was published the publica- 
tion Communications 
May, 1955. 

For these very thin sections, factors 
not considered the ASTM formula 
become of major importance, requiring 
additional terms the 
torque, given the paper. 

Very truly yours, 

WHITMAN, 

Development Engineer 

Advance Product Engineering 

General Co. 

Dielectric Phenomena 

High Voltage Laboratory 

General Electric 


The Perkin Centennial 


Centennial, 
including the 1956 National Convention 
the American Association Textile 
Chemists and Colorists will held 
the Waldorf-Astoria, New York City, 
the week September 10, 1956, com- 
the discovery aniline 
dyes. 

The ASTM, cooperation with the 
AATCC, sponsoring session the 
fastness Charles Syl- 
vester, chairman the AATCC techni- 
cal committee research serving 
chairman and Appel, past presi- 
dent AATCC and present chairman 
ASTM Committee D-13 Textiles, 
will serve The session 
will include series papers color- 
fastness test methods 
France, Germany, United 
Kingdom, and the United States. 

The session being held part 
International Day which being spon- 
sored the American Standards Assn. 
and the International Organization for 
Standardization. 

All persons registering for the Centen- 
nial will welcome attend. 


moderator. 
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ASTM Student Membership Award Plan 
Stimulated District Councils 


RECENT stimulation the ASTM Student Membership Award 
plan many District Councils, the number 1956 awards totals 165 en- 


gineering schools throughout the country. 
established, together with sponsors, follows: 


California Institute Technology 
University California (at LA) 


University Southern California 


University Delaware 
Purdue University 

Iowa State College 
Worcester Polytechnic Inst. 
University Detroit 
University Michigan 
Wayne University 
Princeton University 
Rensselaer Polytechnic Inst. 
University of Akron 

Case Institute of Technology 
Fenn College 

Ohio Northern University 
University Toledo 
University Oklahoma 


Bucknell University 
Carnegie Institute Technology 
Drexel Institute Technology 


Lafayette College 
Lehigh University 


Pennsylvania State University 
University Pennsylvania 


Philadelphia Textile Inst. 
University Pittsburgh 
Swarthmore College 
Villanova University 
University of Houston 

tice Institute of Technology 
West Virginia University 


list schools where awards have been 


Converse 

Crowley 

Kwikset Locks, Inc. 

Slater 

Wakeman 

Southern California District 


Philadelphia District 

C. H. Fellows 

Hugh Bigler 

Collier 

Detroit District 

Detroit District 

Detroit District 

Philadelphia District 

Painter 

Cleveland District 

Cleveland District 

Cleveland District 

Robert S. Armstrong 

C. R. Muenger 

Cecil Armstrong 

Holmberg (Southwest District 
Philadelphia District 

Pittsburgh District 

Philadelphia District 
Philadelphia District 

Martin Mahler 

Philadelphia District 

Pittsburgh District 

Mochel (Warwick Memorial Awards 
Painter 

Philadelphia District 

Pittsburgh District. 

Philadelphia District 
Philadelphia District 

C. F. Lewis (Southwest District) 
Russell (Southwest District) 
Pittsburgh District 


The plan conferring student memberships the Society prize awards grew 
out practice instituted many years ago professor western university, 
active ASTM member, awarding ASTM student membership five outstanding 


students his class design. 


Other members learning this extended the prac- 


tice and within the last year two the District Councils have spurred area interest 
this activity which siinultaneously helps the engineering student, the engineering 


school, and the Society. 


Awards usually are given juniors. 


The basis the 


award may differ: some schools select the outstanding student each engineering 
department; others give the awards for best record courses materials engineer- 
ing, laboratory, testing materials construction, and aptitude along chemical test- 


ing lines. 
members. 
quarters Staff. 


The basis can fixed according the wishes the donor and the faculty 
the donor prefers, contacts with the school will made the Head- 


The ASTM Committee Membership urges all ASTM members consider 
sponsorship Student Membership Awards schools their choice. 


the ASTM Committee Membership, 


1916 Race St., Philadelphia Pa. 


Gentlemen: 


Please send information the establishment STUDENT MEM- 
BERSHIP PRIZE AWARDS. 


Signed 
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ASTM Contracts Supply Standards 


Government 


GENERAL SERVICES 
ADMINISTRATION has completed supply 
contract with ASTM for buying 
selected list ASTM 
corporated reference Government 
standards. The preliminary arrange- 
ments for the contract including the 
corporated were worked out members 
the Staff Willis MacLeod, 
Director the Standardization Divi- 
sion GSA, and ASTM Staff members. 
Subjects covered these standards in- 
clude metals, some road materials, 
textiles, and petroleum. The contract 
itself was prepared the National Buy- 
ing Division, New York Branch, Pur- 
chasing Division, GSA, will 
distribute copies the contract and the 
list standards included the contract 
Government agencies throughout the 
United States. 

The Federal Government has actively 
participated with ASTM research and 
development standard specifications 
and methods test for materials for 
more than years. Many Govern- 


ment departments have contributed 
and benefited from the work the 
Society through official representation 
technical committees. They have 
also referred drafts Federal specifica- 
tions for material the Society for tech- 
nical review and comment. addition 
many individuals Government service 
hold personal membership ASTM and 
This has resulted exchange in- 
formation and close similarity between 
many ASTM specifications and methods 
test and Federal specifications. 

Many Federal specifications and test 
methods now include ASTM standards 
reference, and this Supply Service 
Contract has been prepared facilitate 
the purchase these standards. 
example the new Federal Standard 
791, Test Methods for Petroleum 
Products, which includes ASTM 
methods test reference. 

The authorized price list standards 
included the contract has been pub- 
lished separate pamphlet and has 
been distributed GSA. Government 


Schedule ASTM Meetings 


This gives the latest information available ASTM Headquarters. Direct 
notices of all district and committee meetings customarily distributed by the officers | 
the respective groups should the final source information dates and location 
of meetings. This schedule does not attempt to list all meetings of smaller sections and | 


subgroups. 
PLACE 
June 14-15 Committee F-1 Materials for Elec- Swampscott, Mass. 


tron Tubes and Semiconductor De- 


vices. 


June Annual Meeting 


September 


Atlantic City, 
Haddon Hall) 


Second Pacific Area National Meeting Los Angeles, Calif. 


(Statler 
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agencies which not receive copy 
this through their normal supply chan- 
nels may have one request ASTM 
Headquarters. 


Proceedings 


who have re- 
quested the annual 
have received their copies the time 
this BULLETIN reaches them will re- 
ceive thereafter. The 
1264-page volume recording the tech- 
nical accomplishments the year in- 
cludes reports and papers, together with 
discussion, offered the Society during 
the year and accepted for the 
ings. Leading the volume the Sum- 
mary Proceedings the Annual 
Meeting listing title and author 
the papers presented and actions taken 
committee recommendations each 
sessions. annual address, 
President Norman Mochel asks 
“What It?” and speaks the press- 
ing need for individual identification 
materials and products, especially those 
which look alike but differ widely 
strength other important properties. 
observes that installation the 
wrong material can seriously jeopardize 
the use function machine 
structure and can hazard life 
and property. 

The Annual Report the Board 
Directors highlights matters adminis- 
trative, technical, and financial, for 
the benefit members. Included are 
records all meetings held the 
Society and its Districts; information 
honors and awards, and other matters 
interest. 

the technical committees, 
which there are 70, and their appen- 
dices provide wealth useful tech- 
nical information the technical 
papers and discussions wide variety 
subjects pertaining research and 
testing materials. 

addition the papers and reports 
embodied the Proceedings, there are 
listed the table contents all sym- 
posiums published separately Special 
Technical (STP’s) and all 
papers published the ASTM But- 

Although the Society’s publications 
program has expanded greatly recent 
years, the Proceedings 
repository factual information and 
record the Society’s work. 

should emphasized that addi- 
tion reports and technical papers, 
many which have been given the 
Annual Meeting and some which 
have been preprinted, the Proceedings 
contain much discussion that has been 
submitted and not yet published. 
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Pittsfield, Mass. 
Gentlemen: 

connection with the article 
tigue Testing Non-Rigid 
Carey, the May 1955 ASTM 
BULLETIN, wish point out that 
the testing apparatus, together with the 
ASTM formulas used, may subject 
considerable errors for materials less 
than about mils thick. For very 
mils, radically different testing tech- 
nique and very simple test equipment 
are described the 
paper, Aging Characteris- 
tics Measured Shearing Modulus,”’ 
This was published the publica- 
tion Communications 
May, 1955. 

For these very thin sections, factors 
not considered the ASTM formula 
become major importance, requiring 
additional terms the 
torque, given the paper. 

Very truly yours, 

Development Engineer 

Advance Product Engineering 

General Electric Co. 

SCHEIDELER, 

Dielectric Phenomena 

High Voltage Laboratory 

General Electric Co. 


The Perkin Centennial 


Centennial, 
including the 1956 National Convention 
the American Association Textile 
Chemists and Colorists will held 
the Waldorf-Astoria, New York City, 
the week September 10, 1956, com- 
memorating the discovery aniline 
dyes. 

The ASTM. cooperation with the 
AATCC, sponsoring session the 
fastness Charles Syl- 
vester, chairman the AATCC techni- 
cal committee research serving 
chairman and Appel, past presi- 
dent AATCC and present chairman 
ASTM Committee D-13 Textiles, 
will serve moderator. The session 
will include series papers color- 
fastness test methods Canada, 
France, Germany, Switzerland, United 
Kingdom, and the United States. 

The session being held part 
International Day which being spon- 
sored the American Standards Assn. 
and the International Organization for 
Standardization. 

All persons registering for the Centen- 
nial will welcome attend. 
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ASTM Membership Award Plan 
Stimulated District Councils 


RECENT stimulation the ASTM Student Membership Award 
plan many District Councils, the number 1956 awards totals 165 en- 
gineering schools throughout the list schools where awards have been 
established, together with sponsors, follows: 
California Institute Technology Converse 
Crowley 
Kwikset Locks, Inc. 

Slater 
Wakeman 
Southern California District 


University California (at LA) 


University Southern California 


University Delaware 
Purdue University 

Iowa State College 
Worcester Polytechnic Inst. 
University Detroit 
University of Michigan 
Wayne University 
University 
Polytechnic Inst. 
University Akron 

Case Institute of Technology 
Fenn College 

Ohio Northern University 
University of Toledo 
University Oklahoma 


Philadelphia District 

Fellows 

Hugh Bigler 

S. Collier 

Detroit District 

Detroit District 

Detroit District 

Philadelphia District 

Painter 

Cleveland District 

Cleveland District 

Cleveland District 

Armstrong 

C. R. Muenger 

Cecil Armstrong 

Holmberg (Southwest District) 
Philadelphia District 

Pittsburgh District 

Mains (S. Leonard Memorial) 
Philadelphia District 
Philadelphia District 

Martin Mahler 

Philadelphia District 

Pittsburgh District 

Mochel (Warwick Memorial Awards 
Painter 

Philadelphia District 

Pittsburgh District 

Philadelphia District 
Philadelphia District 

Lewis (Southwest District) 
J. E. Russell (Southwest District) 
Pittsburgh District 


Bucknell University 
Carnegie Institute of Technology 
Drexel Institute of Technology 


Lafayette College 
Lehigh University 


Pennsylvania State University 
University Pennsylvania 


Philadelphia Textile Inst. 
University Pittsburgh 
Swarthmore College 
Villanova University 
University of Houston 

Rice Institute Technology 
West Virginia University 


The plan conferring student memberships the Society prize awards grew 
out practice instituted many years ago professor western university, 
active ASTM member, awarding ASTM student membership five outstanding 
students his class design. Other members learning this extended the prac- 
tice and within the last year two the District Councils have spurred area interest 
this activity which simultaneously helps the engineering student, the engineering 
school, and the Society. Awards usually are given juniors. The basis the 
award may differ: some schools select the outstanding student each engineering 
department; others give the awards for best record courses materials engineer- 
ing, laboratory, testing materials construction, and aptitude along chemical test- 
ing lines. The basis can fixed according the wishes the donor and the faculty 
members. the donor prefers, contacts with the school will made the Head- 
quarters Staff. 

The ASTM Committee Membership urges all ASTM members consider 
sponsorship Student Membership Awards schools their choice. 


the ASTM Committee Membership, 
1916 Race St., Philadelphia Pa. 


Gentlemen: 


Please send information the establishment STUDENT MEM- 
BERSHIP PRIZE AWARDS. 


Signed 
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The Northern California District Council President’s Night. Back row: Sahlberg, Moore, Nishkian, Grieve, 


District 
Activities 


McCoy, Garin, and Davis 


President Visits Northwest and Canadian Groups 


the San Fran- 
cisco Meeting March (notes pre- 
vious meetings attended the Presi- 
dent his western trip were page 
31, April Mr. Fellows and 
Secretary Painter went 
Salt Lake City and thence Richland, 
Spokane, Portland, and Vancouver, re- 
turning East Toronto part 
their 10,000 mile trip. 

each these meetings President 
Fellows gave his talk “Research 
the Electric Power which was 
well received each city. Executive 
Secretary Painter spoke briefly, usually 
coffee talk, some topic involving 
research and standards materials, 
and referred each time the importance 
stimulating interest engineering 
education. 

The Salt Lake City meeting, 
the University Utah, was joint 
one with the Utah Section ASME, 
the absence Messrs. Hogan and 


Jenike, the chairman 
man, Donald King Eimco Corp., 
who ASME secretary, presided, and 
introduced the ASTM 
though the attendance was not large, 
there was good representation from 
engineers and technical people varied 
categories. 

The Richland, Wash., meeting 
which continued unbroken the yearly 
visits recent years ASTM presi- 
dents, was again joint one with five 
other societies the Richland Co- 
lumbia Valley area, including ASM, 
ACS, AIChE, AIEE and the Instrument 
Society. (ASME was having local 
section meeting that night hear their 
president, Dr. Joseph Barker. was 
interest that three national 
dents crossed each other’s trails sev- 
eral Schaefer, The 
Midvale Co., ASM president, was also 
the West.) 

About 125 were present the Rich- 


| 


land Junior High School when 
Smith, ASM chairman, 
meeting. The technical chairman was 
Brouns. John Rector, ASM 
vice-chairman, had arranged this meet- 
ing and Roy Hoffman was host 
Messrs. Fellows and 
ceding this meeting was joint dinner 
with ACS, which Greager, 
engineering manager Hanford, spoke 
the the Technical Man.” 

The Spokane meeting, the first that 
ASTM has held this expanding area, 
was arranged John Cook, owner 
the Washington Testing Laboratories. 
had elicited the support number 
of local chapters of other groups includ- 
ing the Washington Society Pro- 
fessional Engineers, the Spokane Tech- 
nical Council, and ACS, ASME, 
AIME, ASCE. Following social hour, 
sponsored Herbert Sullivan, Central 
Pre-Mix Concrete Co. and Union Sand 
and Gravel Co., was musical period 
with selections the Spokansmen, 
fine quartette obtained Mr. Cook. 


Richland, left right: 
Cari Falk, chairman, 
Columbia Valley Sec- 
tion, AIChE; 
Platt, vice-chairman, 
AIChE; ASTM Execu- 
tive Secretary Painter; 
Milton Lewis, chairman- 
elect, Richland Section, 
ACS; Greagor, 
acting manager, Engi- 
neering Dept. Han- 
ford Atomic Products 
Operation ASTM Presi- 
dent Fellows; Roy Hoff- 
man, program chairman, 
Richland Section, 
Richards, presi- 
dent, Richland Section, 
ISA. 
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The accompanying photograph shows 
the men the head table including the 
ASME President, Dr. Barker, who spoke 
Spokane the following Saturday 
night. There were about the 
ASTM meeting. President Fellows was 
introduced Greenfield, Kaiser 
Aluminum and Chemical Corp., 
active ASTM committee work. 

very active ASTM member, 
Kirby, chief engineer, Electric Steel 
Foundry Co., arranged the Portland 
meeting jointly with the Oregon Chapter 
ASM, Tuesday, March 27, the 
Washington Hotel. Gustafson, 
Bethlehem Steel Co., presided. 


The Spokane dinner meeting. Top, left right: Herbert Sullivan, Harold Martindale. 
The Portland area, like many in- AIEE; Edward Atwood, Greenfield, ASTM, and President Fellows, ASTM, 
dustrial centers the West, growing, Below: John Cook, ASTM; Executive Secretary Painter; Lydia Savedoff, local 
and hoped that additional meetings ACS president; ASME President Joseph Barker; and Ralph Landerholm, local ASME 
chairman. 
can held when the President 
visits the West. Among those the 
meeting were such well-known ASTM 
members May, West Coast 
Lumbermen’s Assn., and Graf, 
longtime member and for years head 
chemical engineering Oregon State. 
Crossing into Canada, 
first technical meeting 
ASTM Vancouver cooperation with 
the Vancouver Section, Chemical Engi- 
neering Division, Chemical Institute 
Canada, and Vancouver Section, 
National Association Corrosion Engi- 
neers. 
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Gray Walrod arranged the program 
and meeting details excellent fashion. 
Dr. Lester Shemilt the University 
British Columbia, presided. During 
their stay, the ASTM officers attended Vice-Chairman CHICAGO 


faculty luncheon March 29, sided. CSA Public Relations Manager, 
the university with President Mac- Telfer and Jerry Moes, Director 
Kenzie and Engineering Dean Gunning. the Laboratories, were hosts. CONSIDERABLE discussion 
Entraining for the East Easter During this trip the officers made President Fellows’ the 
Sunday, April the party arrived many significant contacts with our Chicago members and their 
Toronto for luncheon the Western members and those friends, including representation from 
New York-Ontario councillors and the work. Everywhere there was evi- Western Society Engineers, Ameri- 
trip the Approval Laboratories dence keen concern with what ASTM can Institute 
the Canadian doing the field materials and and The American Society Mechani- 
Here extensive evaluation and testing throughout the trip the many courtesies Engineers, Wednesday, April 
variety products carried out and the gracious reception every centered about the use overhead 
with some very interesting special facili- point was deeply gratifying the aluminum conductor 
ties and performance officers. voltage well the use similar 


cable for underground use. One the 
big problems yet unsolved satis- 


Part the attending the joint Spokane meeting. factory method joining aluminum 


aluminum and aluminum copper. 
President Fellows, his other Dis- 
trict addresses, covered various aspects 
Edison Co., including wood preserva- 
tion, corrosion galvanized 
transmission towers, tree growth con- 
trol, fish fences, insulating oils, and 
nuclear power addition the high- 
voltage aluminum cable. 

Mr. Fellows, who was the guest 
honor the dinner sponsored local 
council prior the meeting, was intro- 
duced Kanter the Crane 
Co., Chicago District Councillor and 
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longtime friend the President. Mr. 
Kanter commented the fact that 
Mr. Fellows had been the first chair- 
man the Administrative Committee 
District Activities and such takes 
particular interest the activities 
the various Districts. 


Society’s work and particularly the ac- 
tivities Districts other than the spon- 
soring meetings. Specific examples 
are participation science fairs, co- 
operation the Southern California 
and Southwest districts with the Ad- 
visory Committee Corrosion, and 


Prior the President’s address, 
Bowler, Vice-Chairman the Chi- 
cago District acting the absence 
Chairman Hagedorn, introduced 
Boysen, President, WSE; and 
Pettibone the Headquarters were made Messrs. Bowler and 
Staff. Mr. Pettibone commented Muhlenbruch, Chicago District Secre- 
briefly various current aspects the tary. 


the fact that the Philadelphia, Detroit, 
Pittsburgh, New England and Cleve- 
land Districts are student 
membership prize awards. 

The arrangements for the meeting 


Vancouver. Top, left right: John 
McLaughlin, NACE; John Hurley, ASM; 
Frank Mitchell, local NACE chairman; 
and ASTM President Fellows. Right: 
Lester Shemilt, University British 
Columbia; Painter, ASTM Execu- 
tive Secretary; Donald Morrison, 
Walrod, program chairman. Be- 
low: general view the dinner group 
Vancouver. 
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Speaker Scores ‘‘Science 
View Plastics 


THE joint meeting 
the New York District ASTM and 
the Society the Plastics Industry 
April 17, audience about 
members the two societies and their 
wives enjoyed very interesting talk 
entitled Fiction 
tation with many visual aids—charts, 
demonstration apparatus, 
jectors, and motion picture projector 
Mr. Connelly related some the almost 
unbelievable developments 
from their earliest beginnings. 
mentioned the confusion that has con- 
tinued throughout the years the true 
picture the scientific contributions 
plastics and the claims 
plastics which border the unbe- 
lievable. 

“While some modern times have 
looked upon industry 
through the eyes the science fiction 
writer, particularly the late 
and early said Mr. Connelly, 


“there are less and less who see the 
plastics industry through rose-colored 
through the modern scientist’s micro- 
scope, the comes sharply into 
focus and permanent 
part our modern economy. 


“As the chemist, the engineer and the 
production man link molecules together 
into complex chains produce plastic 
resins and compounds, too, they 
link properties into the material 
and their products speci- 
fications. ‘Ah,’ said the science fiction 
writer, ‘just what wanted know’ 
and forthwith wrote something like 
this: ‘Plastics are now going 
lighter than aluminum, clearer than 
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Members the Cleveland District Coun- 
cil the recent District meeting. Left 
right: Earl Smith; Edward Dyble; 
Boegehold, the speaker the evening; 
Churchill, District Vice-Chairman; 
Pettibone, ASTM Staff; and 
Bayless. 


glass, stronger than steel and cheaper 
than 

scientific fact but because the 
impression left that all plastics are 
going all those things one and 
the same time. Had the science fiction 
writer not said his all-inclusive way, 
would have been per cent right. 


plastics are lighter than aluminum, 


there are some clearer than conventional 
glass and there are some that can 
stronger than steel weight strength 
and have any you tried 
buy any topsoil lately? 

material that will all things for all 

“The plastics continued 
Mr. Connelly, the first disclaim 
the label ‘cure-all’ for The 
industry looks upon plastics materials 
which will two things: they can 
bring specific properties that are not 
found conventional natural materials, 
and they can and serve assist, 
augment, and enhance natural materials 

Following his talk, the audience kept 
Mr. Connelly for extended and lively 
discussion. 

speaker the evening and conducted 
the discussion. Langdon Williams, 
Director Relations for SPI, 
was present make few remarks 
the group behalf SPI. 


CLEVELAND 


FOLLOWING social hour 
and dinner attended more than 150 
members and friends the ASTM 
Cleveland District, Alfred Boegehold, 
manager the research staff activities 
the Research Division, General 
Motors Corp., spoke for 
Automobiles the Future.” dis- 
cussed the advantages differ- 
ent types power plants (including the 
conventional piston gasoline engine 
base line); the piston gasoline engine 
still higher compression ratios, that is, 
the order and the use light 
materials for increasing 
the power-weight ratio. This greater 
use the light metals shown the 
minum was used 1955 models and 
that the average weight 
light metals used will 200 per car. 
the present time the Cadillae Eldo- 
rado contains 192 lb. Mr. Boegehold 
pointed out that one the common light 


- 


metals readily available magnesium, 
found sea water the extent 
0.12 per cent. One mile sea 
water could 175 mag- 
nesium for each the million cars 
currently the roads today. 

registered now expected that 
1980 there will million; average 
horsepower will 250 and average 
gasoline consumption will mpg 
mph. 


Student Membership Awards 


Prior Mr. Boegehold’s talk, 
Herron, The James Herron Co., 
Chairman the ASTM Cleveland 
District, presented student membership 
prize awards students who were 
guests the District Council the 
dinner meeting. addition the 
there were seven others who were 
unable attend. the recipients 
nine were from Case Institute Tech- 
nology, nine from Fenn College, and 
three from the University Akron. 


Cleveland District Student Membership Award winners: Back row left right: McRitchie, Spofford, Griffin, 

Unable attend were: Miss Stefania Ausenek, Sheak, Fenn College; Davis, Murray, University Akron; 
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Technical 
Committee 


Notes 


Natural Building Stones 


Committee Sees Durability Most Important Property 


building stones—the significant 
property required for satisfactory serv- 
ice building construction—was em- 
phasized the meeting Committee 
C-18 held Washington, C., 
April 13. excellent attendance 
the meeting indicated renewal in- 
terest the part the membership 
the activity now under way for the 
development specifications each 
type the most commonly used natural 
building stones. 

were presented from several 
the Task Groups which were recently 
organized develop specifications for 
granite, marble, limestone, sandstone, 
and slate. felt that there 
definite need for specifications and that 
the physical characteristics recognized 
should related structural dur- 
ability. The task groups will study 
those physical characteristics having 
reasonable correlation with 
was suggested that additional task 
groups might considered work 
standards for soapstone and greenstone. 

The Task Group Granite proposes 
classify projected specifications ac- 
cording usage, such engineering, 
architectural and landscape use. 
significant fact already determined, 
indicates that the compression test 
the only test date which has shown 
real possibilities correlation with 
service. 

The Task Group 
found that chemical decomposition 
tests show some merit for use with cal- 
cium stones and that grain size and 
flexibility characteristics are significant. 

The Task Group Slate planning 
submit specification the com- 
mittee within the year. 


Chairman Currier’s Remarks 


Excerpts from the chairman’s remarks 
the committee appear below: 


quote from the charter the Society, 
“The corporation formed for the pro- 
motion knowledge the materials 
engineering and the standardization 
specifications and the methods 

particularization whereby 


quality, and use material may con- 
trolled. 

concerned only with the natural building 
stones and their uses dimensional forms 
opposed crushed stone. Further, 
desirable discriminate between ex- 
terior and interior uses, so that separate 
and appropriate specifications may 
written for all structural purposes. The 
present task, however, write speci- 
fications for only exterior 

The term ‘‘classes’’ will used the 
sense principal lithologic groups, with 
close discrimination between technical 
and petrographic varieties 
classes. The classes with which are con- 
cerned at this time are granite, sandstone, 
limestone, marble, slate. The extent 
which may concern ourselves our 
with subdivisions these 
classes is to a consi lerable degree dis- 
cretionary with the various work groups. 
For example, the commercial granites are 
defined include many rock 
types—granite, syenite, morzonite, al— 
necessary write separate specifications 
for these. However, the work group 
might conceivably recommend separate 
treatments for some groups, for ex- 
ample, the so-called 
Similar reasoning applies cther classes. 
should avoid, far possible, break- 
downs the major classes. particular 
should certainly avoid separate 
special treatments district trade 
varieties. the other hand, study 
reveals that the inclusion broad types, 
such quartzites, ser- 
pentine marbles, al, their respective 
materially weakens 
the specifications generalizes them 
beyond practical value, such types should 
dealt with separately. 

shall confine specifications 
strictly within individual classes. 
not the province specifications 
favor one class more than another, 
any way promote competitive attitude 
between classes. Comparisons 
sort should avoided. Obviously, rocks 
all the principal classes have been used 
successfully through the ages. Advice 
appropriate uses and modes con- 
struction may well come from the separate 
fields concerned. this direction both 
the producer and consumer may furnish 
valuable factors. 

have adopted standard definitions 
119-50) for the major classes stone 
and would desirable use them 
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Nevertheless, if need 
arises through our work specifications, 


the guide. 


modifications revisions these defini- 
tions may recommended. 
words, the definitions should serve rather 
than control the writing of specifications 
revisions additional definitions are 
needed, the matter should particular- 
ized and brought the attention the 
subcommittee nomenclature and defi- 
nitions. 

The promotion of knowledge of the 
materials engineering’’ liberal 
phrase. could lead broadly afield 
from specific objective. 
same token stimulant research 
that could have direct and practical bear- 
ing on the problem of specifications It 
would salutary, indeed, our immediate 
work will serve additionally 
research that is needed in the field of nat- 
ural building stones. The scope of our 
work, then, includes not only recognition 
the needs for further studies 
field building stones, but recommenda- 
tions appropriate paths research 
The more know about the occurrences, 
characteristics, and properties stone, 
the more able become the writing 
practical specifications. 


Structural Sandwich 
Constructions 


Physical Properties and Durability 
Main Topics Discussion 


THE PHYSICAL properties 
both structural sandwich core ma- 
terial and the sandwich construction it- 
self, well durability, were the prin- 
cipal subjects discussion and action 
the meeting Committee C-19 
held Wright-Patterson Air Force 
Base April and 19. The Ma- 
terials Laboratory was the host the 
committee which had unprecedented 
attendance close 100 members and 
guests the meeting. 

The significance impact test 
core material alone was discussed 
some length and the need for standard 
test expressed, although such 
should tied with the impact test- 
ing sandwich construction. draft 
proposed method will prepared 
for subcommittee review. Sufficient in- 
terest was shown warrant the prepara- 
tion water (fluid) migration test. 
The all-metal type core 
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material has provided the newest prob- 
lems for study, especially evaluation 
elevated temperatures. 

The characteristic which has probably 
received the most attention the Sub- 
committee Basic Sandwich Con- 
struction has been the measurement 
peel. Three test methods have been 
under consideration: the Martin, ro- 
tating drum, and FPL climbing drum 
tests. Drafts the three methods will 
balloted upon the subcommittee 
determine which method 
promulgated. was pointed out that 
Committee D-14 Adhesives was also 
developing test method using the 
copy proposed test for measuring 
flexure-creep loading will circulated 
for subcommittee letter ballot. 
definite consensus was obtained from the 
circulation questionnaire four 
types impact tests: (a) the ball mill, 
use flat weights flat speci- 
mens, (c) flat drops successively 
pression test, and (d) the use 
hemispherical ends hitting flat disk 
will prepared for study. 
One other test method under considera- 
tion the stub meter test which 
data are being collected number 
samples the Wright Air Develop- 
ment Center and the Forest Prod- 
ucts Laboratory. 

interesting discussion took place 
the meeting the Subcommittee 
Permanence, 
lated Service. The activity this 
subcommittee concentrated the 
use two ASTM exposure test sites, 
Penn State University and Kure 
Beach, Samples various types 
sandwich construction which have 
been exposed for one year will 
tested flexure and edgewise 
compression tests. 

fatigue test was given considerable 
attention. Work getting under way 
ment with free beam mounting. 
draft plate shear fatigue test de- 
veloped FPL will distributed for 
subcommittee letter ballot. The sub- 
committee endorsed the use the 
cycling test for laboratory aging pro- 
cedure now included the Tentative 
Methods Test for Evaluating the 
Properties Building Boards 1037). 

Following its meetings, members 
the committee enjoyed tour serv- 
ice test facilities WADC and din- 
ner which two papers were presented 
WADC men: “Tests Sandwich 
Aircraft Structures” Fred Hower 
and “Sandwich Program the Ma- 
terials Laboratory” Bair. 
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Shipping Containers 


Stacking Test Pioneered Task 
Group 


THE shipping container 
industry, stacking matter dollars 
and cents. Cartons capable being 
stacked mean reduction unit storage 
cost over cartons which are not capable 
being stacked. has been the objec- 
tive the Task Group Stacking 
pioneer reliable stacking test. This 
task group, reporting during the D-10 
April and 12, has been evaluating the 
effects stacking corrugated paper- 
board shipping containers for the past 
four that time two series 
collaborative test programs have been 
completed, which six laboratories 
have tested great number speci- 
mens. The results these two col- 
test programs have shown 
conclusively that not feasible de- 
termine the stacking capability paper- 
board boxes based simulated stack- 
ing load test. 

The task group then considered the 
work recently reported the Forest 
Products Laboratory, which dead- 
weight load suspended underneath 
the paperboard box means 
suspending arrangement hung from 
fulcrum acting the geometrical cen- 


ter platen centered the paper- 
board box. This approach’ permitted 
the simulated stacking weight act 
evenly over the entire upper surface 
the box, prohibiting the deleterious 
fects caused uneven distribution 
weight the top-loading test 
groups. FPL has shown that 
definite correlation exists between their 
simulated stacking failure and the com- 
pressivé strength the paperboard 
container. recommended practice 
for the evaluation the stackability 
paperboard containers based upon the 
FPL test being proposed the task 
group. 

The revolving hexagonal drum tester 
(Method 782) was designed give 
variable falls and therefore the variable 
results the test are anticipated. 
This has fact been borne out the 
extensive interlaboratory collaborative 
testing programs which have been car- 
ried out since 1951. The Task Group 
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Drum Testing expects recommend 
revisions Method 782 the basis 
this work. 

Data from series collaborative 
tests the Vibration Test Task Group 
three 1000-lb vibration testing ma- 
chines were presented. These data will 
consolidated and made the basis 
proposed revisions the Tentative 
Method Vibration Test for Shipping 
Containers 999). 

revision the proposed revised 
Standard Method Drop 
Shipping Containers 775), whic! 
tightens the present method was 
presented the Drop Test Task Group. 
The proposed revision includes two ad- 
ditional alternate procedures: safe 
drop height—infinite number drops 
procedure and the failure zone drop- 
test procedure. 

Progress dynamic tests package 
cushioning materials discussed. 
Two methods use guided dropping 
platform and pendulum tester with 
record the shocks (scope face data 
recorded photographically). This trans- 
ducing and recording system similar 
that now being adopted the auto- 
motive industry for crash panels. 

Other committee work 
stages completion includes: review 
existing and newly proposed definitions 
packaging, collaborative test pro- 
gram for the revision Standard Meth- 
ods Test for Water Vapor Permea- 
bility Shipping Containers 1008), 
and progress the bibliography 
available literature interior packing. 


Adhesives 
Peel Test Method Completed 


INTEREST 
metal peel testing has been evidenced 
hesives and particularly 
industry. One the main 
reasons for the interest peel has been 
that the test apparently much more 
sensitive small variations adhesion 
than most other tests. Such variables 
processing, curing chemicals, han- 
dling uncured bond, temperature 
variations, and forth, are much more 
readily apparent using the peel test 
rather than the shear test, for instance. 

During the past two years, three peel 
methods have been studied. these, 
the proposed method for climbing drum 
peel test for adhesives, was approved 
for submission committee 
during the Committee D-14 meeting 
Louisville, Ky., April and This 
test, which designed for materials 
which cannot permit back turn 
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180 deg, the case Method 
Test for Peel Stripping Strength 
Adhesives 903), utilizes 


drum against which one metal surface 
attached. The drum then rolled and 
doing peels one the laminated 
metal surfaces from the other. The 
peeling torque from this 
test includes both the forces required 
peel the adhesive bond and bend the 
facing. 

The primary use creep tests 
provide basic data for the choice 
safe working stresses for applications 
which allowable deformation within 
the service life the structure the 
criterion failure. 1949, Com- 
mittee established section 
develop test method for this prop- 
erty adhesives. The difficulties in- 
volved this program are evidenced 
the length time this program has 
been under study. proposed method 
for conducting creep tests metal-to- 
metal adhesive bonds has now been 
submitted. This method 
being used the aircraft industry; the 
data over 250 samples indicates the 
method’s merit. 

The cooperative testing program 
determine the proper rate loading 
Test Strength Properties Ad- 
hesives Shear Tension Loading 
(Metal-to-Metal) 1002) for lap joint 
specimens was reviewed. This program, 
begun 1954, now includes three types 
adhesives both aluminum and 
steel specimens, having 
0.5 and 0.75 in., and tested loading 
rates 200 1200 per min. 
view the difficulties cutting these 
specimens from large sheets avoid 
edge effects, the use new type cut- 
ting apparatus has been suggested 
eliminate one the most difficult prob- 
lems this test program. 

Reports were also made progress 
the preparation specification for 
label adhesives, sampling liquid ad- 
hesives drums, and specifications for 
adhesives. 
Studies are also being continued using 
the Hercules Tackmeter, the work 
the Interchemical 
now being virtually complete. review 
the current status the chemical- 
physical forces involved 
bonds was also presented. 

The after-dinner speaker the Com- 
mittee D-14 dinner was Dosker, 


Louisville. Dosker reviewed the past 
accomplishments the wood-adhesive 
field and painted glowing picture 
the future possibilities mechanically 
produced lumber using natural wood 
fibers. 


Joint Committee Leather 


Completes Organization 


LEATHER 
Assn. and ASTM have com- 
pleted the organization joint techni- 
physical test methods for leather. The 
committee was officially organized 
meeting held Philadelphia March 
13, elected the meeting 
were Kanagy, National Bureau 
Standards, Chairman; Wirshing, 
General Motors Corp., vice chairman; 
Leather Co., secretary. The people 
who attended the organization meeting 
represented cross-section the leather 
industry including leather producers, 
consumers, and those having general 
interest. The committee will con- 
cerned with test methods for leather used 
shoes, gloves, upholstery, packings, 
belting, ete. Its stated scope activity 
development, evaluation the 
significance, 
methods sampling and testing and 
definition terms pertaining 
The committee elected Advisory 
Committee consisting official rep- 
resentatives from ALCA and ASTM 
and eight other members representing 
producer, consumer, and 
Officers the com- 
mittee will serve also officers the 
Advisory Committee. Other members 
are: 


Asheraft, Endicott-Johnson Corp. 

A. N. Kay, Howes Leather Co., Inc. 

Lewis, Tinius Olsen Testing Ma- 
chine Co. (ASTM 

Mieth Maeser, United Shoe Machinery 
Corp. (ALCA representative 

G. H. Meyer, Liberty Dressing Co. 

Shaw, Rohm and Haas Co. 

J. N. Smith, E. F. Houghton and Co 


The committee approved the forma- 
tion five working subcommittees 
the following subjects: 


Nomenclature, Definitions and Ap- 
pliec ibility (of Tests 
Sampling and Conditions for Physi- 
cal Testing 
Physical Testing 
Research 
Editorial 


The committee will work initially 
number test methods developed 
the American Leather Chemists Assn. 
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Scroggie 


Scroggie Honored 
Textile Committee 


seventh recipient the deWitt 
Smith Medal, received this honor from 
ASTM Committee D-13 Textiles 
March during the spring meeting 
the committee New York City. 

The Smith medal, commemorating 
the man who pioneered the concept 
engineering approach properties and 
utilization textile fibers, awarded 
for outstanding achievement 
research and use. endowed 
Fiber Research Laboratories, 
Boston. 

Dr. Scroggie manager the 
Characterization Laboratory the 
Textile and Industrial Products Re- 
search Division the Textile Fibers 
mours Co., Ine., Wilmington, Del. 
has long and distinguished record 
service ASTM well other 
member Committee D-13 since 
has been very active member 
number its subcommittees and task 
groups. From 1944 1948 served 
vice-chairman D-13. 


Identify Your Piping System 


January 27, 1956, the 
American Standards Assn. approved for 
publication the American Standard 
Scheme for the Identification Piping 
Systems The eight-page 
American Society Mechanical Engi- 
neers. 

This scheme represents the applica- 
tion simple color principle the 
solution problem that appeared 
beyond the possibility accomplish- 
ment many engineers. particular 
interest ASTM members the fact 
that the ASTM representatives the 
ASA committee were able contribute 
materially offering the original color 
concept upon 
based. 
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COMMITTEE D-7 WOOD 


ASTM Wood Pole 
Research Program, which has now been 
progress for two years, was developed 
get answers number vital 
questions importance wood pole 
producers, treaters, and users. The 
questions relate the strength poles 
different affecting 
strength, simplified methods estab- 
lishing fiber stresses, methods testing 
for strength. and need for revision 
pole specifications. 
Broadly, the basie objectives the 
program are: 


species, 


obtain reliable data the strength 
full-size poles different species pro- 
vide basis for establishing the most 
economical size classes, design stresses, and 
specification requirements. 

determine the effects preservative 
treatments upon the strength poles. 

establish correlation between the 
strength small clear specimens and full- 
size poles order render unnecessary 
the future make expensive tests 
full-size poles. 

study the reliability the machine: 
versus the crib method testing full-size 
poles, and compare the results obtained 
from them. 


Expected results the program are 
more precise information that will re- 
duce the “ignorance factor’’ pole de- 
sign and pole safety, more accurate 
means rating poles for strength, and 
method more quickly and economi- 
cally establishing the actual strength 
new species for poles, with anticipated 
annual savings pole users amounting 
many times the cost the program. 

The complete program includes south- 
ern yellow pine, western red cedar, lodge- 
pole pine, Douglas-fir, and western 
larch, and involves tests some 600 
full-size poles and over 15,000 tests 
clear specimens. The total cost, 
presently outlined, $254,000. 

The research program developed 
the basis contributions from inter- 
ested organizations and agencies and 
under the supervision ASTM Com- 
mittee D-7 Wood. The research 
being carried the ASTM through 
the cooperation the Forest 
Products Laboratory. 
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Research Progress 


Substantial progress has been made 
carrying out the program since the 
research was started two years ago, and 
with the completion the tests 
the untreated poles and the reports re- 
lating thereto, the work about one- 
half completed. More specifically, the 
tests have been completed untreated 
western larch, Douglas-fir, western red 


cedar, lodgepole pine, and the 


species southern yellow pine deter- 
mine the strength the several species 
and the relationship pole strength 
the inherent strength the wood. 
addition, number full-size southern- 
yellow-pine poles were tested com- 
pare the two standard test methods. 
Altogether there have been tested some 
306 full-size poles and several thousand 
matched clear specimens. This com- 
pleted the testing what were desig- 
nated series and series the 
original plan the program. The 
remainder the program covers the 
study poles that have been pressure- 
treated with wood preservatives (series 
and the over-all analysis and 
integration all the data basis for 
revising specifications and establishing 
strength classes. 

Although, indicated, specific 
mendations regarding changes speci- 
fications and fiber-stress ratings for pole 
species must await the completion the 
study, interim reports with detailed data 
from the tests are issued all contrib- 
utors and committee members the 
work progresses. Reports untreated 
larch, Douglas-fir, and southern pine 
poles have already been distributed. 

untreated lodgepole pine 

and western red cedar poles and the re- 
port covering comparison the ma- 
chine and crib methods test are near- 
ing completion and will issued within 
the next few months. 

The number tests made and the 
extensive data presented the interim 
reports reflect the extent and impor- 
tance the results obtained, and yet 
even these are not complete measure 
the progress made. 
body general knowledge the char- 
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PROGRESS REPORT NO. 


acteristics wood poles being accum- 
ulated. few the highlights this 
new body knowledge follow: 

Experience the collection un- 
treated poles for test has borne out the 
wisdom the sampling specified for 
the test poles. was early recog- 
nized that the more extensive testing 
involved with pure random sampling 
the test material would make the 
amount work and the related cost pro- 
hibitive. special procedure was de- 
signed for this project take full ad- 
vantage existing information the 
strength properties the various species 
wood from the thousands standard 
tests small clear specimens which 
have previously been made. The plan 
recognized the relationship strength 
specific gravity and called for the larger 
part the sample taken from 
poles average gravity for their species. 
Experience selecting poles has shown 
that poles average specific gravity 
can obtained with little difficulty. 
While some trouble was encountered 
finding poles extremely high 
extremely low specific gravity 
cient range has been found confirm 
the relationship the strength pole 
the density the wood. The con- 
templated comparisons test groups 
matching rather than randomization has 
sound statistical basis. essen- 
tially comparison based pairs 
values which experimental error 
reduced eliminating the variability 
due specific gravity. 

The relation strength specific 
gravity poles has suggested the possi- 
bility improved method selection 
poles for strength. field method 
determining specific gravity from 
crement borings has proved rapid and 
reasonably accurate. possible that 
such method could applied poles 
creased selectivity strength obtain- 
able this way would permit higher 
stresses the stronger poles without 
sacrificing any the factor safety 
needed the weaker poles. possible 


alternative species like southern pine 
and Douglas-fir which summerwood 


pee 


well defined from springwood apply the stiffness pole the modulus ment now going forward. Southern 
based the estimated elasticity the wood, method newly pine and Douglas-fir poles have been 
proportion summerwood and the rate developed this program. selected and treated. Tests are already 
growth. Such rule has been used Data the effects natural char- under way some the test material 
successfully for many years with struc- acteristics the strength wood that has been received the Forest 
tural lumber, and preliminary analysis poles are being accumulated. Products Laboratory. Plans for the 
the pole test data indicates that found, for example, that knots the selection poles for treatment other 


practical there also. 

The comparison the two standard 
test methods has shown that essen- 
tial difference exists except the case 
the largest poles. Where pole 
such size and length that its own weight 
may cause appreciable stress, the 
two methods give somewhat different 
cantilever method subsequent tests 
treated poles large size. 

Experience the testing poles 
both machine and cantilever methods 


upper portion the length trans- 
mission pole have little effect 
the strength. Studies 
spiral grain show that its effect 
strength much less pole than 
timber. 

Some the technical questions raised 
the program are still open. More 
needs learned the effect the 
seasoning poles their strength. 
Poles the test program have been 
the green condition for closer comparison 
among species; the same time, 


species are being developed. 
Financial Support Shared 


The financial support accorded this 
number organizations and individuals 
has been most encouraging 
acknowledged with thanks and apprecia- 
tion the ASTM. However, the 
program outlined not yet com- 
pletely underwritten, that the com- 
mittee continues invite contributions. 

cordial invitation again extended 


has suggested some modification the recognized that poles service may re- participants and others interested 
methods test. These ceive considerable amount season- the program visit the Forest Products 
corporated recent revisions ing above the groundline. Laboratory Madison witness the 
¥ 


tive Methods Static Tests Wood 
T.! The revisions 
include practical method for relating 


11955 Book of ASTM Standards, Part 4, 
p. 935. 


particularly important species like 
lodgepole pine which generally used 
the drier climates. Additional work 
correlated with the ASTM Wood Pole 
Research Program has been suggested. 

The selection test poles for treat- 


pole tests while the program still 
progress. Since the testing will 
somwhat intermittent, suggested 
that advance arrangements made 
insure that tests full-size poles will 
under way the time the visit. 
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MIT Will Promote Molecular Engineering Summer Program 


Special Sum- 
mer Program so-called Molecular 
Engineering, from August through 
August 31, will part the 1956 
Summer Session the Massachusetts 
Institute Technology. According 
Session, the Program should clarify out- 
standing issues precipitating vigor- 
ous opinions round-table con- 
ferences. 

The Program, which will under 
the direction Professor Arthur von 
Hippel, Director the Laboratory 
Insulation Research MIT, designed 
for engineers and scientists generally. 

According Professor von Hippel, 
molecular engineering the mode 
thinking about engineering problems 
“from the discerning the 
elementary particles and their inter- 
play gases, liquids, and solids. 
development and practice require 
true alliance between engineers and 
scientists—an alliance broad thinking 
unhampered departmental bounda- 
ries specialization. materials with 
desired properties can designed and 
the phenomena steered judiciously 
understanding the underlying molec- 
ular causes, engineers can creators 
rather than empiricists. 

Applicants have 


master’s degree science engineer- 
ing, although special experience will 
taken into consideration. 

addition Professor von Hippel, 
ten other MIT professors covering the 
physics, chemistry, and me- 
chanical and electrical engineering will 
participate the program. Also nine 
authorities various phases the 
program, from industry other 
academic institutions, will present lec- 
tures. 

Included this industry group 
Mathes, prominent member 
ASTM Committee D-9 Electrical 
Insulating Materials, whose subject will 
ASTM Tests—Their Interpretation 
and Use. Following this lecture, which 
will occur the first day the pro- 
gram, there will discussion test 
procedures and their justification and 
significance. 

Other subjects considered are 
crystals, dislocations and mechanical 
properties materials, irradiation ef- 
fects, ferroelectric and ferromagnetic 
materials and devices, nondestructive 
analysis materials, and electric break- 
down liquids and solids. 

von Hip- 
pel’s views molecular engineering 


ASTM BULLETIN 


predicting revolution the approach 
development engineering ma- 
terials are set forth controversial 
paper published (Vol. 123, 
No. 3191), and Technology Review 
(MIT) (March, paper 
also available from MIT Technical 
No. 101. 


Building and Strain-Gage Courses. 


Plastics Building and Strain-Gage 
Techniques are two other the Special 
Summer Programs which will given 
Massachusetts Institut® Tech- 
nology this summer. 

The plastics program, July 2-13, will 
study plastics and their growing use 
buildings exemplified the design 
and detailing residential 
structure. 

The strain-gage program divided 
into two parts—Techniques and Ap- 
plications—July and July 23-27. 
These programs will include survey 
both the theoretical aspects and prac- 
tical considerations involved the use 
strain gages for various purposes 
with emphasis application tech- 
niques industrial problems. 

Details and application blanks can 
obtained from the Summer Session 
Office, Room 7-103, MIT, Cambridge 
39, Mass. 


May 1956 


| 
{ 
q 
( 
{ 
a 
a 
a 


Determination the Accuracy and Usefulness the 


Carnauba Wax Benzene Solubility Test 


committee Raw Materials Com- 
mittee D-21 Wax Polishes and Re- 
lated Materials was assigned the evalua- 
tion the Benzene Solubility Test. 
This test, which was originally promul- 
gated the American Wax Importers 
and Refiners Assn., was subject 
interlaboratory test program especially 
regard its accuracy, reproducibility, 
and variations per cent solubility 
due temperature change. 

Comments this test are solicited 
and should addressed the American 
Society for Testing Materials, 1916 
St., Philadelphia Pa. 


Sample 


Several pounds ‘Mare Jacob” 
brand crude Parnahyba 
crushed and well mixed. About 
this was then ground high-speed 
blender until small enough 
through screen. This 
screened wax was again mixed and used 
the Carnauba wax sample supplied 
members the Task Group. 


Constant-Temperature Baths 


Constant-temperature 
constructed from enamel pots, in. 
diameter and in. high, immer- 
sion heater (Fisher, 11-463-5; 300 watt) 
controlled thermoregulator (Fisher, 

motors, 
whose speed was controlled rheo- 
stats, drove two small propellers each 
bath. One propeller was located near 
the outer part the vessel, serving 
keep the water well stirred. The other 
propeller served keep the powdered 
Carnauba wax and benzene well agitated 
250-ml flat-bottom Pyrex extraction 
flask which was immersed its neck 
the water bath and held clamps. 
The extraction flask neck was fairly 
well sealed against loss benzene 
vapors being placed close the 
wooden crosspiece which the stirrer 


Task Group Subcommittee con- 
sisted the following members: 
Dippel, Stilwell & Gladding, Inc.; C. 8. 
Treacy, M. Argueso & Co., Inc.; Barney J. 
Zmoda, Testing Co.; Charles 
Marsel, New York University; and John 
Marvinny, Frank Ross Co. 
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bearings, motor, pulleys, and shafts are 
attached. 

The heater controlled unit made 
when the room temperature was 
below that desired; either unit could 
cooled the careful addition ice 
when room temperatures were above 
experimental working temperatures. Be- 
cause the weight water used 
each bath, the temperature control with 
either ice electric heater was not dif- 
ficult the working temperature 
reached. With the immersion 
heater, temperatures could controlled 
deg; equally good results could 
achieved with ice the run was 
closely watched. 


Procedure 


Fifteen grams the ground wax were 
weighed and placed the ex- 
traction flask and 150 benzene (80 
deg purified) was added. The 
flask was then placed the constant- 
temperature bath and extracted with 
constant stirring for was then 
removed and the contents 
through folded filter. 100 
the filtrate was then evaporated 
weighed Pyrex dish hot plate until 
the benzene was entirely evaporated; 
the residue and dish cooled, and 
weighed. 

While evident that the amount 
filtrate evaporated does not perfectly 
represent the solubility parts 
Carnauba 100 parts benzene the 
temperature test, was felt, never- 
theless, that this method will yield 
more truly representative value than 
would any attempt filter off the ben- 
zene and then wash with more benzene. 
the latter case there also the pos- 
sibility error that more wax may 
dissolved fresh benzene. 


Test Results 


The test results submitted the 
three reporting members the commit- 
tee are given Table 


Conclusions 


very susceptible temperature varia- 
tions and must run with adequate 
stirring and close temperature control. 
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TABLE I.—-TEST RESULTS FROM 
THREE LABORATORIES. 
Solubility Carnauba Wax 
Tempera- in Benzene, per cent 
ture, deg = 
Labora- 


Cent. Labora- Labora- 
tory A? tory B> tory Ce 

24.5 5.3 

4.44 
25.5 5.18 

5.5 5.35 5.26 
26.5 

6.6 
27.5 

7.13 
8.1 

8.1 7.61 
29.5 8.8 8.93 

8.7 


sa Lab A M. Argueso. 
>’ Lab B—Stillwell & Gladding, Inc. 
¢ Lab C—U. 8. Testing Co. 


During hot weather especially, con- 
stant-temperature bath necessity. 

The solubility curve the 
range approximates straight line 
with rise approximately per cent 

Carefully run, the test will pro- 
duce results accurate within least 
per cent when the work done 
one observer using the same appara- 
tus. Between different but capable 
operators, the accuracy would appear 
between and per cent. This ac- 
curacy seems dependent upon the 
closeness control the constant- 
temperature bath. 

The method demands accurate 
thermometers, thorough heat control. 
and adequate stirring. 

Without close temperature con- 
trol the test would appear value- 
less, since the results show variation 
approximately per cent over 

While opinion has been rend- 
ered the committee members 
the over-all value the benzene solu- 
bility test its worth has undoubtedly 
been reduced the introduction the 
chromatographic method determining 
type hydrocarbons Car- 
nauba. Its value probably greatest 
showing the presence mixed adul- 
terants whose individual solubilities will 
considerably raise the total solubility 
shown. 


Acknowledgment: 


The chairman wishes thank the 
cooperating members for the whole- 
hearted efforts which they rendered. 
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Cutting Fluids 


Determination Sulfur Content Sulfur-Bearing 


Report Subsection Section Technical Committee ASTM Committee D-2 


Petroleum Products and Lubricants 


Analy- 


tical Tests concerned with the labora- 
tory evaluation cutting fluids from the 
standpoint analytical procedures. 

This report summarizes the results 
the subsection one procedure appear- 
ing the literature, which deals with 
“active” sulfur content cutting fluids. 
The method question was published 
Federal Specification 

The subsection does not prefer this 
method over other published 
fact, the subsection fully 
agreed that information relating the 
cutting fluids insufficient enable 
valid selection analytical pro- 
cedure. The method Federal Speci- 
fication VV-O-283 was selected because 
appears specifications cutting 
fluids, relatively simple 
venient, and one the procedures 
rather general use. 


Test Procedure 


“Active sulfur: One hundred grams 
the cutting oil tested placed 
250-ml. tall form, lipless beaker, and 
copper powder added. The 
mixture heated rapidly 300 (vigor- 
ous agitation used during the heating 
period), and held that temperature for 
hr. The treated cutting oil filtered. 
The sulfur contents the treated oil and 
the original oil are determined 
Method 520.2 (ASTM Method 129). 
The difference between the sulfur content 
the original oil and the sulfur content 
the treated oil reported active 
sulfur content.”’ 


1 Membership of Subsection 1 during the 
period of this work: O. L. Brandes, Gulf Re- 
search Development Co., chairman Sub- 
section 1; R. W. Curtis, Carlisle Chemical 
Works; E. W. Drummond, International 
Harvester Co.; Erickson, Stuart 
Oil Co., Ltd.; N. J. Gothard, Sinclair Refin- 
ing Co.; Gus Kaufman, The Texas Co.; 
Kipp, Aluminum Company America; 
Sudholz, Socony Mobil Oil Co., Inc.; 
and Wilkey, The Cleveland Graphite 
Bronze Co. 

Cutting, 
Federal Specification (July 
1945). 


addition this procedure, the sub- 
section also investigated briefly slight 
modification involving copper powder 
reduced heating atmosphere 
hydrogen. 


Test Fluids 


Two sets fluids were employed 
this investigation, four the first set 
and five the second. These fluids 
were representative those general 
use. They covered wide range 
sulfur content and contained both nat- 
ural and added sulfur. Further, the 
fluids were identical those under 
investigation other subsections 
Cutting Fluids), and Section 
(Plant Evaluation Cutting Fluids) 
Technical Committee Cutting 
Fluids. This was done compare 
sulfur contents the fluids 
measured this method (Federal 
Specification the rat- 
ings the same fluids laboratory 
bench tests and plant evaluation tests. 

The fluids selected for test were char- 
acterized generally follows: 


Test Results 


Nine laboratories participated tests 
the first series test fluids (TCK-11 
TCK-14, six these lab- 
oratories determined sulfur 
contents the method published 
Federal Specification and 
this same method modified include 
reduction the copper powder heat- 
ing hydrogen atmosphere prior 
use. The results these determina- 
tions are given Table 

Six the cooperating 
determined sulfur contents 
the second series test fluids (TCK-17 
TCK-21, inclusive). The results 
these tests are given Table 
duction the copper powder hydro- 
gen was not investigated this second 
series tests since advantage was 
evidenced for this modification the 
preceding tests the first series 
test fluids. 

Referring the data Tables and 
II, the following points appear chief 
interest: 

Agreement between the partici- 
pating laboratories for both total and 


First 


Viscosity, at 100 
F (38 C), Saybolt 
Universal sec 


Test Fluid 


Total Sulfur, 
per cent 
weight 


0 
0 
0 
0 


Chlorine, 
per cent 
weight 


I atty Matter per 
cent by volume 
approximate) 


0.10 1.0 
91 3.7 
Nil 
80 \ { Nil 


SECOND Set 


‘ 
161 
116 
TCK-17.. 

at 100 F. 
TCK-18 


at 100 F. 
TCK-19 


A straight mineral oil of 125 to 150 sec Saybolt Universal viscosity 


Natural sulfur content, 0.5 per cent maximum. 
oil-fatty oil blend, 125 150 sec Saybolt Unive 


rsal viscosity 


Comprised per cent mineral oil and per cent lard oil. 
moderately sulfurized mineral oil 125 150 see Saybolt Uni- 


versal viscosity at 100 F. 
Added sulfur, 0.8 per cent. 


TCK-20 


viscosity 100 


Contained addition per cent sulfurized fat base; 
content the sulfurized fat base was per cent. 
cutting oil 125 150 sec Saybolt Universal viscosity 


100 


heavily sulfurized cutting oil 125 150 see Saybolt Universal 


sulfur 


Added sulfur, 1.5 per cent; added chlorine, 1.0 per cent; and fatty 
matter, 10.0 per cent. 
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series test fluids was generally satis- 
factory. These fluids ranged from 
negligible less than 0.5 per cent active 
sulfur content determined the 
method Federal Specification 
283. 

Reduction hydrogen the 
copper powder for the sulfur 
test Federal Specification 
had significant effect the results 
using the reduced copper was 


not good the case duid TCK-13. 


Notre.—In general, the cooperating 
laboratories used finely (for 
example, precipitated) copper powder 
conducting these tests. With coarser 
and less uniform grades of copper powder 
than for the tests reported 
herein, results would not necessarily be 
the same. the coarser 
copper powder with hydrogen prior 
use might advantageous. 


For the second set test fluids, 
the data available indicate general agree- 
ment between the laboratories with 
respect level sulfur con- 
tent determined the method 
Federal Specification 
ever, the present data are inadequate 
establish precise limits for repeatability 
and reproducibility results. 

Although the values obtained Lab- 
oratory using Parr peroxide bomb 
were, for test fluid TCK-21, somewhat 
below the average values obtained 
the other participants, 
significance can associated with this 
observation; similar irregularities did 
not occur the values determined 
Laboratory for the remaining test 
fluids (TCK-17 through TCK-29, in- 
clusive). 


General Considerations 


recognizes 
method Federal Specification VV-O- 
283, other similar procedures, 
simply measure that portion the 
sulfur content cutting fluid which 
will react with the metal metal powder 
(copper powder the case Federal 
Specification under the par- 
ticular conditions test employed. 
Obviously, the so-called “active” sulfur 
content measured such fashion will 
vary with differences the severity 
test conditions imposed the given 
procedure. For example, parallel 
series tests the same fluids referred 
herein, certain the participating 
laboratories 
iron powder for the copper powder 


*Harry Levin and Ervin Stehr, 
termination Free Sulfur Lubricating 
Oil,”” Industrial and Engineering Chemistry, 
Analytical Edition, Vol. 14, 107 (Feb. 15, 
1942). 
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TABLE SULFUR CONTENT FIRST SERIES TEST FLUIDS 
MEASURED THE METHOD DESCRIBED FEDERAL SPECIFICATION 
'V-0-283. 


‘“*Active’’ Sulfur (Federal 
Total Sulfur Specification VV-O-283), per cent 


Laboratory Copper Powder, 1 hr, 300 F 


Test Fluid 


per cent é 
As Received? teducede 
0.35 0.13 0.12 
B. 0.36 0.13 0.13 
0.34 0.12 0.13 
0.12 
TCK-11 0.35 0.12 | 
0.41 0.20 
0.35 0.105 
0.40 0.14 
0.34 0.10 
Average: 0.36 0.12 0.13 
{fmaximum: 0.05 0.02 0.04 
Deviation average: 0.02 0.01 
A 0.90 0.05 0.03 
0.90 0.03 0.04 
D (0. 18)* 
TCK-12 0.91 0.02 
0.90 0.05 
0.87 0.015 
0.92 nil 0.01 
0.90 0.03 0.07 
Average: 0.90 0.03 
0.03 0.02 0.04 
average: 0.01 0.01 0.02 
A.. 1.90 0.37 0.29 
0.40 0.49 
1.89 0.45 0.43 
0.59 
E TCK-13 1.95 0.41 
1.95 0.38 
1.83 0.36 
1.90 0.42 0.35 
1.87 
Average: 1.89 0.40 0.42 
0.06 0.05 0.17 
0.03 0.02 0.08 
A.. 1.10 0.20 0.17 
1.08 0.18 0.16 
1.10 0.21 0.19 
0.3 
TCK-14 0.21 
1.08 0.13 
G 1.08 0.185 
1.14 0.19 0.21 
1.09 0.15 0.16 
Average: 1.10 0.18 0.18 
0.04 0.05 0.03 
Deviation 0.02 0.02 0.02 


the individual values shown above for total and ‘‘active’’ sulfur contents 
represents averages two more determinations agreeing within the limits reproducibility 
for sulfur content measured ASTM Method: 

* ASTM Standard Method of Test for Sulfur in Petroleum Products and Lubricants by 
Bomb Method 129) appears its latest form 1955 Book ASTM Standards, Part 81. 


The method lists the following limits for repeatability and reproducibility for total sulfur 
content: 


Repeatability, 
Same Operator 
and Apparatus 


Reproducibility, 
Different Operators 
and Apparatus 


Total Sulfur Content, 
per cent 


0.0 to 0.5. 0.015 0.03 
Over 0.5 1.0. 0.02 0.04 
Over 1.0 to 2.0. 0.025 0.05 


The copper powder used included: (a) Analyzed-grade copper powder (J. Baker), 
precipitated copper powder (J. Baker), and (c) copper metal, electrolytic dust (Eimer and 
Amend). 

Copper powder reduced by: (a) heating furnace hydrogen atmosphere; 
(b) spreading the copper powder along the length piece Pyrex tubing tapered one end 
small opening, and equipped the hydrogen inlet end with seal prevent escape 
hydrogen into the room. Hydrogen under slight pressure admitted the tube and exhausted 
from the exit side into the outside atmosphere. The tube is flushed thoroughly to remove air 
(oxygen). Low heat applied gently flame over length wire gauze wrapped about the 
tube. Only enough heat effect slow reduction the powder applied. When reduction 
complete, the heat source removed, and the flow hydrogen continued until the powder 
has cooled room temperature. safety shield used protect the operator. 

used Parr peroxide bomb rather than that specified ASTM Method: 
D 129-44 (now D 129-52). 

Not included averages shown. 
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TABLE SULFUR 
MEASURED THE METH( 


CONTENT SECOND SERIES TEST FLUIDS ids reli: performance tests. anc 
DESCRIBED FEDERAL SPECIFICATION reliable performance tests, and 
finally service, needed before 
Sulfur (Federal Specification valid appraisal the 
Test Fluid can made. 


Laboratory 


TCK-17 TCK-19 TCK-20 TCK-21 
0.06 0.83 1.63 
0.01 —0.01 0.78 0.89 1.46 . 
0.02 0.00 0.78 0.83 1.52 
1.60 Cracking Underway 
Average: 0.78 0.87 1.53 RECOGNITION the 
0.00 0.85 0.92 1.59 stress-corrosion cracking austenitic 
0.00 0.90 0.9: tee Methods Corrosion Testing 
0.92 0.87 1.02 Chromium, Iron-Chromium-Nickel and 
Related Alloys has joined hands with 
Average: 0.93 0.89 0.97 the National Association Corrosion 
0.72 0.83 1.46 Engineers Technical Unit Committee 
0.03 0.77 1.47 T-5E Stress Corrosion Cracking 
sent out the members both commit- 
i + Laboratory D values not included. volved, and the steps being taken to 
combat addition, informa- 
. 
designated Federal Specification operations such metal cutting. character research activity 
was found that the far known, the extent which field. 


sulfur reacted more readily with the 
copper than with iron under the condi- 
tions the test. 

vet another series tests, the sub- 
section determined the sulfur 
contents test fluids TCK-11 
inclusive, using the method 
Levin and The 
sulfur contents thus determined were 
sulfur contents measured for 
the same fluids the method Federal 
Specification VV-O-283, would 
anticipated from the lower temperature 
test involved the Levin and Stehr 
method. interest note here 
that one the participating laboratories 
found that the sulfur contents 
test fluids TCK-14, in- 
clusive, determined the method 
Federal Specification were 


sulfur content determined 
such laboratory procedures will reflect 
cutting fluids service applications has 
not been established 
ther information along such lines re- 
quired basis for the rela- 
tive significance analytical 
cedures now use, developed, 
for laboratory evaluation cutting 
fluids. 


Summary 


Subsection Section Technical 
Committee conducted two series 
cooperative tests comprising the deter- 
total nine representative sulfur-bear- 
ing cutting fluids using the method 
Federal Specification The 
results these tests, reported herein 


survey this kind should par- 
ticularly helpful indicating how fu- 
ture research effort can most fruit- 
fully directed and what way the two 
committees can most effectively con- 
tribute this effort. 

Anyone not member either com- 
mittee who interested participating 
this project can secure copies the 
Bloom, ASTM IV, A-10, 
Research 
Corp., 3400 Chase St., Baltimore 13, 
Committee T-5E, Carbide and Carbon 
Chemicals Co., Box 471, Texas 
City, Tex. 


togers, 


Electron Microscope Course 


essentially the same those determined for purposes information only, in- 
aslight modification the method 


Levin and Stehr. This modification 
comprised substitution Stoddard 
solvent for the acetone-benzene solution 
called for the published Levin and 
Stehr procedure. This modification 
the Levin and Stehr procedure provided 
temperature (reflux) 320 com- 
pared with the temperature 300 em- 
ployed the procedure Federal 
Specification 

recognized that the temperatures 
used the analytical procedures men- 
tioned herein are far below those exist- 
ing between the tool and workpiece 


dicated: 


Fair good agreement results 
among the participating laboratories. 

apparent advantages accom- 
panying reduction the copper powder 
prior use this test procedure 
(Federal Specification VV-O-283). 

The subsection emphasizes that fur- 
ther information the correlation 
sulfur contents cutting 
fluids—as determined laboratory pro- 
cedures such that Federal Specifi- 
cation behavior the 
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Summer Laboratory Course Tech- 
niques and Applications the Electron 
Microscope will given again this 
summer from June June 23, 1956. 
The course designed give mem- 
bers intensive survey basic theory 
and interpretation results. Registra- 
tion limited that ample facilities 
are available for each one pursue 
laboratory work his special field 
Further inquiries should addressed 
Engineering Physics, Rockefeller Hall, 
Cornell University, Ithaca, 
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Government 


and 


ARE OUR OBJECTIVES THE SAME? 


Norman 


THE outset let 


state unequivocally that ASTM strongly 
supports closer contact between industry 
and all levels Government the de- 
velopment all standards. ASTM 
mean the thousands members who are 
the Society—2600 leading companies, 
about 300 influential technical scien- 
tific societies, and over 5000 individuals, 
material experts all. believe this 
strongly that are pledged work un- 
ceasingly for continued coordination 
industry and Government standards. 
And are not cocksure our work 
that think industry always right. 

one sense adjusting the divergent 
views many instances, the maker 
and the buyer. have thrived ad- 
justment; and has 
dustry; and have our city, state, and 
Federal governments. They have im- 
proved their operations and helped 
make our standard living the envy 
all the world. Let admit that humbly 
and with the realization that carries 
for our 
fellow men everywhere. 


One Example 


There are many notable examples 
where compromise and 
tween the producer and the user have 
most every ASTM document this 
category. Recently there was rather 
striking example compromise, per- 
haps might say coordination, 
industry’s thinking standard, 
namely, the widely used Federal 
methods testing metals. This docu- 
ment, 151, being extensively re- 
vised, and for many months various 
branches Government and engi- 
neering firm have been developing de- 
scriptions the latest methods 
testing metals. Considering 
mendous volume metals purchased, 
one can realize the significance this 
revised and expanded document. After 
many months work, was felt de- 
sirable seek the reaction leading 


| Manager, Metallurgical Engineering, 
Westinghouse Electric Corp., Philadelphia, 
and ASTM Past-President. 
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technologists major industries con- 
cerned. This was done asking the 
ASTM Army Ordnance Advisory Com- 
mittee sponsor all-day meeting 
which selected industrial leaders, 
after studying the respective portions 
the document, would give their evalua- 
tions. session Washington, one 
the most intensive meetings that 
believe some our people had attended, 
many proposals were reviewed 
corded. This was inspiring meeting, 
truly democratic way providing the 
leading technical authorities Govern- 
ment with the views our industrial 
technologists. 


MR. MOCHEL’S PAPER 
was presented session entitled ‘‘Re- 
lationship Industry Standards and 
the Sixth Annual Conference Stand- 
ards sponsored the American Stand- 
ards Association and the National Bureau 
Standards Washington, C., 
October 26, 1955. Copies the Proceed- 
ings this Conference Government- 
Industry Cooperation Standardization 
can obtained from the ASA, 45th 
St., New York City, for $3. 


Iam advised that, the large number 
suggestions, some major, some minor, 
about per cent were adopted. Thus 
real progress made from the stand- 
point coordinating our industrial pro- 
cedures with those advocated the 
various branches the Government in- 
terested testing metals. Please 
not think that the large number sug- 
gestions any way reflected the 
quality the job that had been done. 
Our people were high their praise 
the excellence the document given 
them for review. There were many new 
areas cover involving number 
technical difficulties. The point that 
this document when issued will mod- 
ern and date and, the most 
vital matters, accord with the latest 
industrial practices. 


Objectives 


certainly should able co- 
ordinate almost completely our methods 
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testing materials and products, and 
much progress has and being made 
this area. Now why feel 
strongly about coordinating industry 
and Government standards? Perhaps 
think bit about the ultimate ob- 
jectives those industry and 
ernment who must use standards, 
ticularly those responsible for purchas- 
ing policies and execution, might find 
basic similarity 

seems that the objectives are 
the same. They are: procure the 
proper product material, satisfactory 
for the use indicated, terms that will 
insure continued satisfactory relations 
between the two parties. buyer 
wants live with too 
seller wants out business. 
The purchaser wants the best can ob- 
tain for his purpose; the best, however, 
must consistent with judgment 
cost economy. 

not assume that all Govern- 
ment and all so-called industry speci- 
fications can fully coordinated, but 
great many can and should be. the 
field large forgings, for instance, 
could assumed that gun forgings 
may need special qualities (resistance 
shock, for example) that would not 
essential giant rotor forgings for 
200,000-kw turbine 
cally, however, there are many things 
considered essential the one that are 
equally essentiai the other, and studies 
now under way the Society structure 
emphasize the point that some the 
properties that might considered 
peculiar the gun forging are quite 
important the rotor forging well. 
Methods evaluation may quite 
close. 

Our metallurgists are under terrific 
pressure use the best materials our 
forgings, our designers come with 
giant machines requiring 
operate previously unthought 
pressures and temperatures. bolt 
for bridge erected the Federal 
Goverment could the same that 
for state highway bridge and for 
steel chemical plant structure. 

feel strongly that many more 
economies Government can come 
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from continuing the policy using so- 
called industry standards those cases 
where the products would satisfactory 


for the purpose intended. Industry 
will benefit from concentration stand- 
ardized quality and tests; and costs 
should lower. interesting case 
arose when one of our Government 
groups preparing standards for land-base 
operations was not satisfied use in- 
dustry standards which for many years 
had proved their service marine 
installations. Usually consider that 
shipboard service much more rigorous 
might say, has been rectified and 
certain that our Government costs have 
been materially reduced. 


Savings Through Coordination 


Industry does not want operate 
the basis specials and extras. 
One our leading military men has 
stated his conviction that cannot 
justify peacetime unnecessary and 
special requirements because, the 
event war, production must its 
highest and industry can produce best 
standardized requirements. 

have more than 7000 men work- 
ing our innumerable technical com- 


mittees which are concerned with stand- 
ards for materials all kinds. 
feel the ultimate aim our standardiza- 
tion work will not reached and the 
skills the men utilized adequately 
simply issuing more and more stand- 
ards, specifications, The 
ultimate objective, obviously, co- 
ordinate these standards adjustment 
and understanding that there will 
very minimum number the partic- 
ular subject. 

this coordination which are 
dedicated, must continue provide 
full opportunity for participation all 
interested. The Government, through 
the General Services Administration, 
the Department Defense, and the 
numerous other branches the Federal 
Government must amply represented 
well our state and city govern- 
ments. now have many competent 
men from these branches government 
serving our committees. This 
mutually advantageous. 
mittees learn government’s material 
problems first hand. The govern- 
ment’s materials experts learn some 
our production problems—and, from 
the other consumers the com- 
mittee, may obtain helpful information 
improving applications. 


Proposed Spec Can Improve Capacitor Reliability 


ForGING new link 
the chain materials quality con- 
tributing paper-capacitor reliability, 
ASTM will publish with the preprinted 
1955 Annual Report Committee D-9 
Electrical Insulating Materials, 
trical insulating paper, sulfate (kraft) 
tissue for capacitor dielectric. This 
specification being published infor- 
mation, and comments are invited. 

Although other materials such 
film and even thin flexible films 
glass are increasingly used the di- 
electric for similar type capacitor, 
the paper dielectric still the large 
volume dielectric material used. 

Such capacitors are important ele- 
ments numerous electronic circuits 
serving both filters provide smooth 
d-c from rectified power supply units 
where electrolytic capacitors 
suitable, and for bypassing 
impedance coupling applications 
electron-tube and transistor circuits. 
insure adequate life expectancy 
capacitors should have high resistance 
the passage de. order pro- 
vide this property necessary use 
tissue having very low concentra- 
tion ionic impurities. The proposed 
specification sets maximum limits 


the conductivity aqueous extract, 
thus providing for high degree 
purity. Even with very pure tissue, 
necessary that the moisture con- 
tent the completed capacitor unit 
negligible proportions and that the 
impregnation and sealing against entry 
moisture adequate. 

Other important characteristics 
capacitor paper are uniformity thick- 
ness, and minimum number con- 
ducting paths per unit area. While 
two more layers paper are used 
separate the metallic electrodes the 
capacitor, there always some slight 
possibility that two conducting paths 
may match up, thus causing weak 
spot where the unit can break down 
prematurely. 

Anderson, chairman the sub- 
committee which developed this spec- 
ification, described the standards 
quality needed for capacitor tissue 
the 1956 Electronic Components Sym- 
posium, held May 1-3, Washington, 
C., under the cosponsorship the 
RETMA, IRE, and WCEMA 
cooperation with several government 
departments. Mr. Anderson pointed 
out that experience indicates that ca- 
pacitor performance service cor- 
relates with the initial leakage current 
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Industry’s Obligations 


have obligation, and this 
mean all associations and societies, such 
ASTM, attempt provide our 
standards those requirements which will 
also meet, insofar possible, Govern- 
ment needs. Obviously easier 
talk about these things than imple- 
ment them. hope with continuing 
pressure assist better activation. 
pledge our forces this end. 

composite technical group 
composed the consumer (including the 
Government), the producer, and the 
general interests, working 
should good meeting ground for co- 
ordination. Industry, our city, state, 
and Federal governments, and the in- 
numerable other groups concerned, 
working our committees through their 
technical men, have, hope, done 
much stimulate the development and 
use needed standards. Much more 
can done coordinating them. 

are impressed and the 
coordinating efforts now under 
the Department Defense and the 
General Services Administration. 
say well done all concerned! And 
continue help all can. 


and the number dielectric failures 
applied potential 600 per mil di- 
electric thickness. Chemical and micro- 
scopic analyses capacitor tissue ap- 
pear unsatisfactory means for 
differentiating between lots kraft 
capacitor tissue showing either good 
poor performance predominantly d-c 
service applications. Some kind per- 
formance test using standardized 
pacitor test unit appears necessary. 

can also contribute indirectly 
toward better reliability electronic 
generally. This improve- 
ment will apply the large industry 
applications such telephone and other 
communications services, instrumenta- 
tion and electronic control apparatus, 
well home electronic equipment such 
television and radio receivers, phono- 
graphs and tape recorders. 


Electroplaters Meet June 18-21 

Forry papers embracing 
electroplating, metal finishing, 
lated fields will presented the 43rd 
annual convention the American 
Electroplaters’ Society the Hotel 
Statler Washington, C., June 
21, 1956. 
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THE McKINNEY REPORT— 


Blueprint for Peaceful Atom 


dustries have little fear from nuclear 
power developments. Though atomic 
power will assume increasing role 
the next few decades, the nation’s 
power needs will demand more from 
conventional fuels well from the 
atom. Manpower required for stepped- 
atomic program will demand 
higher level skilled labor and 
increased output and 
engineers capable contributing 
peaceful atomic uses. The AEC should 
make freely available all nonweapon 
industry’s participation de- 
velopments. The Government should 
pursue vigorous policy maintain 
this nation’s leadership continuing 
support research and encouraging 
high level industry participation 
peaceful atomic developments. 

These and other observations are 
included the 904-page report! the 
nine-man Panel headed 
McKinney, prepared the request 
the Joint Committee Atomic Energy. 
The Panel’s recommendations blueprint 
the peaceful atom’s future—in power, 
health and medicine, 
ture, food preservation, trans- 
portation, and its impact the 
economy. 

Recognizing that many factors can 
influence the future growth 
power, the McKinney Panel has placed 
upper and lower range its 
predictions for atomic electric 
are summarized the following table: 


place these figures proper 
perspective, the predicted lower and 
upper range for total generating capa- 
bility 1980 360 and 600 million 
kilowatts. The present total 
power generating capability about 
120 million kilowatts from all sources. 


Thermonuclear Power 


While the Panel recognized that the 
development 
nuclear power contrasted with power 
derived from atomic fission truly 
frontier research project, the gains from 
such developments great 
indeed. 
give promise being extremely safe, 
and the possibility serious accident 
from failure components arbitrary 
mistakes the operator 
negligible. Upon the 
the goal controlled thermonuclear 
reactions, the availability intense 
neutron fluxes could make possible the 
production 
through irradiation uranium and 
thorium. This would greatly increase 
the availability fissionable materials 
the economy. With the present 
state knowledge, the Panel was unable 
make any prediction regarding the 
future developments controlled ther- 
monuclear power, but strongly recom- 
mended that the 
the maximum interplay scientific and 
engineering ideas within the limitations 
national security foster these de- 
velopments. 

The Panel pointed out its report 


UNITED STATES ATOMIC ELECTRIC-GENERATING CAPABILITY. 


(In millions of kilowatts 


Annual Additions 


Lower range 


1960 
1965. 
1970 l 3 
1975 5 11 
1980 S 23 


1 Pe ace ful Use 8 of Atom ic Ene rou. Volume  e 
Report the Panel the Impact the 
Peaceful Uses of Atomic Energy to the Joint 
Committee Atomic Energy, pp. 
(1956). Catalog No. Y 4.At 7/2:At 7/13/v., 1, 
Govt. Printing Office, 45¢. 

Peaceful Uses Atomic Energy, Volume 
Background material for Vol. 749 pp. 
(1956). Catalog No. Y 4.At 7/2: At 7/13/v., 
9 


a, Da. 
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Upper range 


Cumulative Installed Capability 


Lower range Upper range 


Less than 1 Less than 1 
Less than 3 Less than 4 
135 


that atomic ship propulsion can become 
economically competitive and recom- 
mended that the AEC, the Maritime 
Administration, and the shipping and 
shipbuilding industries work out 
program for exploring the economic 
Atomic propulsion for locomotives was 
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also seen possible future application. 

Among the general industrial uses for 
atomic energy, isotopes and radiation, 
the Panel pointed out the already 
tremendous savings industry derived 
from the use radioisotopes, particular- 
measurements and process control. 
application atomic energy, the 
use radiation for material processing. 

While not minimizing 
accidents with nuclear reactors, the 
Panel expressed the conviction that 
efforts should best directed toward 
the accumulation information about 
potential hazards that the insurance 
industry could develop ways meeting 
atomic insurance problems, rather than 
prematurely debating the necessity for 
Government relief the present private 
insurance problem. 

The Panel points out that before this 
growth atomic power can realized 
much time and effort and new techno- 
logical accomplishments chemistry, 
metallurgy, physics 
will required. The present program 
provide background operating 
experience and costs upon which more 
realistic estimates for future develop- 
ment can made. 


ASTM’s Key Role 


The key role which will played 
seen when observed that 
nuclear power must compete economi- 
cally with conventional power sources 
before there can widespread use 
Efficiency nuclear reactors depends 
large measure the suitability 
engineering materials used their 
construction. Determining the proper- 
ties materials exposed nuclear 
environments, particularly high tem- 
peratures, will problems for ASTM 
the immediate future. That the 
Society has recognized its responsibilities 
this area evidenced the estab- 
Directors special Administrative 
Committee Atomic Energy guide 
the Society’s nuclear activities. 

doubt the efforts ASTM 
developing information materials 
keep its standards for materials used 
reactors abreast developments, 
and furthering the use isotopes 
materials testing, will 
large measure the use 
important resource. 


| 
a 
; 
— 
) 
= wie 
4 
4 
a 
A: 


Random Samples... 


FROM THE CURRENT MATERIALS NEWS 


From the broad stream current materials information flowing from busy office, random 
samples (mostly random) have been plucked. Thinking them worth re-showing who may have missed the original articles, 


have included them here. course, had trim the samples fit. There will those who are not satisfied with samples, especially 


Ic 
ones which are not really random. 


But these ASTM’ers can contact the institution, magazine, governmental agency, etc., who placed the 


original information the stream, address Random Samples, ASTM, 1916 Race St., Philadelphia Pa. 


Barnacle Bell 


tele- 
phone cable will soon cross the Atlantic 
Ocean. Previous cables, dating back 
almost hundred years ago, have 
atlantic telephony has been entirely 
radio. The number available radio 
circuits limited, however, and mag- 
netic storms, associated with sunspot 
activity, impair transmission, especially 
radio signals. 

The key long-distance telephoning 
cable the use repeaters—elec- 
tronic amplifiers that are placed 
regular intervals the cable, and are 
powered with terminal equipment. 
They increase the intensity weak 
signals useful levels before sending 
them along. Service maintenance 
repeaters overland cables presents 
problems, but transatlantic 
cable had await development 
electron tubes and associated equipment 
that would function for long periods 
time and under extreme pressures. 

early 1919, Bell System engi- 
neers established research group for 
underwater cable technology; 1920, 
long-range plans were made for cable 
across the North Atlantic, but various 
factors caused the project set 
aside. Then 1927, radiotelephone 
service crossed the Atlantic. 1950, 
submarine incorporating long- 
life components was laid from Key West 
Havana; performance tests this 
cable and the laboratory showed that 
special electron tubes could expected 
last for twenty years the ocean 
floor. The cable was successful that 
the Long Lines Department American 
Telephone and Telegraph Co., the 
British 
telephone service the United King- 
dom—and the Canadian Overseas Tele- 
communications Corp. decided lay 
submarine cable from Newfoundland 
Scotland; the international project 
was formally initiated December 
1953. The new cable will actually 
two separate one-way cables, laid 
miles apart the ocean floor between 


Oban, Scotland, and Clarenville, New- 
foundland, distance 1950 nautical 
miles. Sections both land and sub- 
marine cable will connect the western 
terminus Sydney Mines, Nova 
Scotia, and new microwave relay 
system will extend 575 miles from there 
Portland, Me., link with the 
telephone network. The cable system 
will have capacity telephone 
channels, and each the twin, deep-sea 
cables will employ one-way repeaters. 

The deep-sea cable about in. 
diameter, and protected outer 
wrappings jute and galvanized-steel 
armor wire. The inner portion includes 
central copper conductor insulated 
with polyethylene, overlay copper 
tapes, and wrappings for mechanical 
strength. Portions the cable 
laid near the shore are armored more 
heavily offset possible damage from 
ships’ anchors, icebergs, high waves, 
fishing gear; here the cable diameter 
reaches in. Manufacture the 
cable itself international project, 
part the job being done Simplex 
Wire and Cable Co. Cambridge, 
Mass., and part Submarine Cables, 
Ltd., London, England, the oldest 
submarine cable manufacturing com- 
pany the world. The portion for the 
shallow Cabot Strait between New- 
foundland and Nova Scotia was designed 
the British Post Office, because 
their greater experience with repeatered 
shallow-water cables. 
peaters for the Clarenville-Oban section, 
built Western Electric Co., are 
flown England for insertion into the 
portion the deep sea cable being made 
there; repeaters for the Clarenville- 
Sydney Mines section are being manu- 
factured Standard Telephones and 
Cables, Ltd. 

addition many other components 
each repeater the Atlantic cable 
includes three the long-life electron 
tubes, which receive operating power 
from regulated current sent over the 
cable itself. The tubes operate three 
stages; the process, each repeater 
amplifies the weakened incoming sig- 
nal one million times. power sys- 
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feed the correct amount 
the repeaters under the sea even under 
abnormal conditions, such magnetic 
storms, that can reduce currents the 
cable the earth’s magnetic field varies. 

order pass over the drum the 
cable-laying ship, the repeater has 
flexible housing; to obtain this flexi- 
bility, the components each repeater 
are mounted series linked 
sections. Each section steel jacketed 
withstand sea-bottom pressures 
more than 6800 psi. The repeater, just 
bulge the cable, about long 
and in. diameter; tapering ends 
make the complete unit about 
long. The British repeaters have 
torpedo-like case, long and in. 
diameter. 

lay the transatlantic telephone 
cable, the largest cable 
HMTS Monarch, was refitted with new 
stage the job was carried out during 
the summer 1955, when entire 
length cable between Clarenville and 
Oban—the one that will carry speech 
from west east—was laid. Comple- 
tion the project scheduled for later 
1956. 

Bulletin, 


Arthur D. Little, Ine., 
January, 1956 


New Tool for Steel Construction 


THE construction 
industry will interested the 
running tool which impacts the nut 
tightness, then automatically shuts 
itself off. 

believed that the new tool will 
speed the bolting steel construction 
and make less costly. place 
four-man riveting team, the tool requires 
only two-man bolting team—one 
run the tool and another hold the bolt. 
Further, takes weeks develop 
maximum efficiency riveting team. 
training necessary run down 
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bolts nuts with the Torque Control 
tension eliminated. While Impactools 
have been used bolted steel 
tion under certain controlled conditions, 
the new torsion bar torque control brings 
new accuracy the tightening bolts 
specified torques. 

The action the mechanism can 
likened that pogo stick, which 
bounces evenly but 
suddenly rebounds higher 
strikes hard surface. While the nut 
being run required torque, the new 
Impactool operates normal power 
and speed, but when torque 
reached and nut running resistance 
equal the stress preset the torsion 
bar, the impact mechanism rebounds 
instantly and trips 
shutoff valve. 

For further information, 
Ingersoll-Rand Co., Air Division, 


Aluminum-Coated Steel Wire 


clad steel wire now being produced 
new line recently installed 
American Works Steel’s Ameri- 
can Steel and Wire Division Cleve- 
land, Ohio. This 16-strand, full-scale 
production unit the first commercial 
installation the American Steel and 
Wire Division for manufacturing the 
new product. The new facilities are 
capable producing aluminum-clad 
wire sizes ranging from gage 
either 16- 22-in. diameter coils. 

The installation uses tech- 
niques produce the necessary degree 
surface cleanliness the steel 
coated, assure complete aluminum 
coverage, and attain the necessary 
degree ductility the coating. 
Incorporated the coating line 
furnace capable withstanding the 
highly deteriorating effect molten 
aluminum, thereby preventing contam- 
ination the coating bath. 

The aluminum coatings produced 
the new line American Steel and Wire 
are highly ductile measured well- 
known standard procedures testing. 
Exceptional smoothness and luster are 
characteristics these coatings. Higher 
lustrous finishes can readily attained 
cold-drawing after coating. 

Aluminum-coated steel 
expected become important 
supplement 
wires for many manufactured products, 
ideal for such products lampshade 


frames, grills, garment 
hangers, box binding, 
hardware. also excellent weld- 
ing wire for some automatic processes. 

Aluminum far more resistant 
most types atmospheric corrosion 
than, for instance, which date 
has been the most commonly used 
coating material for steel. addition, 
aluminum has been found quite 
resistant the effects elevated 
temperatures. has been proved that 
aluminum-clad steel, when 
temperatures normally 
which resistant scaling tempera- 
tures exceeding 1200 


Strip Tube? 


NEW MILL product the 
form single strip, sheet, solid 
copper, brass, aluminum which 
tubes are inflated desired running 
lengths variety shapes sizes 
was announced Revere Copper and 
Brass, Ine. 

Designated Tube-In-Strip Re- 
vere, the new product said have 
almost limitless and immediate applica- 
tions the heat-exchange field, includ- 
ing refrigeration and air conditioning, 
chemical, food and petroleum processing, 
automobile radiators, water heaters and 
coolers, gas heaters, 
heating, and electronics, among others. 

Coils and sheets Tube-In-Strip are 
discernibly different the 
standard strip and roll products nor- 
mally produced the rolling mill. 
this new material has incorpo- 
which can inflated the user into 
continuous running lengths tube 
whatever size and spacing combina- 
tions sizes and spacings that might 
have been designated. Except 
for the expandable portions, the metal 
solid strip derived from suitably 
tested casting and the product does not 
consist two pieces metal brazed, 
welded, and rolled together. The metal 
can stamped drawn into desired 
shapes prior the expansion the 
channels. The expanded channels can 
made circular section, during 
the expansion operation the metal can 
forced into dies for the purpose 
producing other than circular sections. 
also possible inflate channels 
one side the strip sheet only, 
leaving the other surface flat. 
developed for copper the 
copper-base alloys general, aluminum 
and aluminum alloys, zinc, and other 
ferrous and non-ferrous metals. 
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actly other sheet-metal mill products, 
long coils cut flat sheets 
widths in. present and wider 
later, the determining factor being the 
size the casting billet from which the 
product rolled its desired width 
gage. Tube spacing can generally 
close in. and even closer some 
instances, and widely apart the 
width the metal permits. 
diameters the tubes can vary from 
approximately in., inclusive, 
when unexpanded. Tube-wall gage can 
vary from 0.0025 in. whatever the 
inflation equipment permits. feature 
the new product the fact that tube 
diameters can varied within single 
piece metal—made all alike de- 
sired, with each adjacent tube 
different size, with one side flattened, 
these variations affording unlimited 
design opportunities. was planned 
ship Tube-In-Strip the consumer 
uninflated, thus making possible sub- 
stantial shipping economies because 
will handled just easily sheet 
metals products when shipped coils 
sheets. This possible because in- 
flation techniques are flexible and 
generally simple. For example, for 
thin-wall tube air pressure may 
entirely adequate while for heavy walls 
hydraulic means inflation may 
better. 


Stamping, forming, bending, and 
drawing operations can performed 
before inflation, the new product can 
inflated before bending, perforation, 
and similar operations and then further 
processed common pipe and tube 
bending techniques. Tube-In-Strip can 
joined means normal com- 
mercial techniques. Manifolds, for 
either series parallel flow, are easily 
produced either before after inflation, 
and return bends can brazed, soldered, 
welded readily. 


Prices for the new product call for 
nominal mark-up over the price 
sheet, roll, strip corresponding 
width, gage, and length copper and its 
alloys and aluminum, called for the 
full catalog trade price list. these 
prices, claimed that the new product 
offers opportunities for major economies 
because the user saves first cost 
buying tube and strip together, already 
fabricated his design, rather than 
separately and, secondly, because new 
and improved designs are made possible. 
that regard, was pointed out that 
the web between the tubes conducts 
heat faster, and the vastly increased 
structural strength made the inflated 
channels mean that lighter gage metals 
can used with resulting savings 
weight. 


4 
= 
ay 
pit 
ar 
¢ 
; 
; 
“oe, 
he 
al 


The 


Transistors and Other Crystal Valves 


MacDonald Evans, Ltd., Lon- 
don (Essential Books, Inc., Fairlawn, J.); 
258 pp.; $7.20. 


the 
field of semiconductors research and 
technology are moving such rapid 
tempo that extensive effort required 
even for those active this field 
keep abreast the pace events. 
particularly formidable problem there- 
fore presented those scientists and 
engineers who are essentially newcomers 
this specialized area. this latter 
group who will especially grateful 
for the excellent contribution Mr. 
Scott. Yet, this carefully integrated 
presentation, despite its relatively small 
size, has such remarkably broad and 
thorough coverage that interesting 
and informative reading also for the 
more mature members the profession. 

major factor which contributes 
making comprehensive easily 
readable exposition broadness 
scope, With careful attention neces- 
sary physics and chemistry materials, 
leading then barrier and surface ef- 
fects, and then performance specific 
devices. Finally, the inclusion the 
two appendices band structure and 
testing techniques very commend- 
able, although unfortunately the former 
does suffer from lack preciseness. 
Most valuable the unusually large and 
well-referenced bibliography, which in- 
cludes results considerable British 
well some German research not 
previously published. 

the author points out his pref- 
ace, was necessary find central 
theme round which could built 
array facts which were not too much 
enveloped, from the engineers point 
view, fog physical and chemical 
theory the theme finally selected 
was the part played imper- 
fections determining the character- 
istics valves all The con- 
trol these imperfections enables such 
devices developed, designed, and 
made with wide range characteris- 
tics which are nevertheless stable and 
Hence, the short intro- 
crystal imperfections. Here the author 
adopts the viewpoint advanced Seitz 
and others including phonons and 
therefore intrinsic electrons 
However, the distinction 
fect and intrinsic crystals delayed for 
several paragraphs, that the sen- 
tence page 14: positive cur- 
rent carriers are created crystal 
may first reading 
lead one erroneously exclude the 
electrons arising from such source. 
Unfortunately, there are number 
these ambiguities well tvpographi- 
errors which need correction. 


After discussing intrinsic material and 
describing the characteristics its 
electrical conductivity, the author con- 
tinues with the basic principles dop- 
ing and what this operation does the 
electrical properties. 
tions then deal with lattice defects and 
surface effects, and with carrier injec- 
tion and diffusion processes. 

through presentation junction 
The discussion this chapter 
includes rather extensive data com- 
germanium 
power rectifiers, photocells, grown junc- 
tion transistors, and junction tetrodes 
both American and British manufac- 
turers. 

The next chapter considers the per- 
tinent aspects point-contact devices, 
including some recent work electro- 
forming. Again, the listings data 
commercial models will interest 
design engineers. 

The subsequent chapters, 
great value the applications engi- 
neer, cover rather thoroughly number 
practical aspects which make ob- 
vious that Mr. Scott very familiar 
with these phases the semiconductor 
field. Again, liberal use made 
characteristics actual designs. The 
chapters are entitled Operating Tem- 
peratures—Output—Life, Applications 
and Special 
Transistors. 

This reviewer was pleased see the 
chapter Choice Semiconductors, 
which gives adequate discussion 
many the compound semiconducting 
materials and the importance 
search this area. too bad, how- 
ever, that more details are not available 
the Elliott and 
merit determinations, since many 
ferences opinion are sure exist re- 
garding their results. The final chapter, 
which should rate excellent, ap- 
propriately titled Conclusions—The Fu- 
ture. 

summarizing, the author his 
best when dealing with the broad 
aspects semiconductor technology 
when concerned with details 
device development application en- 
gineering. The sections dealing with 
chemistry and physics, although im- 
portant and necessary inclusion, are 
written somewhat less precise man- 
ner. particular, the appendix band 
structure could use some revision; that 
treatments the Hall coefficient may 
slightly confusing. Also, number 
the references quoted this section 
seem rather obsolete, contrast 
those the engineering sections. 
must remember, however, that 
pointed out the jacket, the “book 
written with the object giving engi- 

neers who may have use transistors 
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the present time.” This has been 
done successfully and, taken whole, 
this reviewer’s opinion that Mr. 
Scott has made good contribution 
the literature semiconductor tech- 
nology. 


Steels for the User 


Rolfe, Philosophical Library, New 
York, 391 pp.; $10. 


interesting book that deals, all 
intents and purposes, solely with the 
carbon steels. The fundamentals 
all here, with wholly understandable 
progression from pure definitions the 
mechanical properties steels through 
all the ramifications the application 
the normal commercial 
the quality” portion the 
text, the ruling section concept is de- 
fined and the effect composition 
The cold-drawn and free-cutting steels 
are examined with certain case history 
usage delineated. 

volved the heat treatment 
have place, with the low carbon and 
the high carbon steels being treated 
separate entities. The various case 
hardening methods all have received 
attention. 

Expanding the concept the use 
steels, find the elevated temperature 
area discussed some length. There 
available also comprehensive treat- 
ment fatigue testing such. 

The problems normally 
with the welding steels receive due 
consideration. 

The closing section the book de- 
voted worthwhile summation the 
principles normally associated with the 
selection steel relation the in- 
tended function. 

MacLaren 


OTS Reports 


Office Technical Services, Depart- 
ment Commerce, Washington 25; 
cents each 


applicable research 
reports the OTS collection over 
the catalogs: CTR-319 Cermets, 
CTR-310 The Transistor (revised), 
and CTR-244 Magnetic Amplifiers. 
Technical reports available from OTS 
are primarily the results research 
done the Government 
private laboratories with Government 
sponsorship, but also include German 
technical papers captured 


Allies World War II. 
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LOADING test pro- 


vides means assessing the struc- 
tural performance building one 
its components. loading test de- 
sirable, for instance, when 
doubt about the structural adequacy 
cannot readily accurately sub- 
jected engineering analysis. con- 
ducting and evaluating loading test 
many questions arise: What should the 
magnitude the test load be? 
adequate state the test load simply 
multiple the design live load? 
What criteria should used judge 
the success failure the structure 
passing the test? Should cer- 
tain maximum deflection, minimum 
recovery deflection after loading, 
both, should merely the ability 
the structure sustain the test load 
for certain time without showing signs 
damage? What should the duration 
the test load application be? What 
other details the loading procedure 
should specified? 

Most building codes contain specifi- 
cations loading tests and describe 
varying degrees the test procedure, 
but there exists lack agreement 
the test requirements. 

The inadequacy existing loading 
test specifications has caused increasing 
concern the field civil and struc- 
tural engineering, both practice and 
research work. The 
these specifications are 
keeping with the present state knowl- 
edge. 

specifications found use 
parts the world were reviewed 
the authors. The chief requirements 
these have been summarized Table 


Review Building Code Loading 
Test Specifications 


examination Table will show 
that these specifications differ 
ciple, detail, and procedure. Some 
specifications for instance deal with con- 
crete structures only, and use merely 
the recovery deflection after the test 


* Presented at an open meeting of ASTM 

Committee E-6 on Methods of Testing 
Building Constructions held June 29, 1955, 
during the 58th Annual Meeting Atlantic 
City, N. J. 
NOTE.— DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all com- 
munications ASTM Headquarters, 1916 
Race St., Philadelphia Pa. 
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cates lack uniformity loading 
test specifications. new approach 
the formulation test loadings 
and criteria desirable the light 
technological advance. 


criterion for acceptance. 
two the specifications listed state 
minimum age for the concrete before 
the test started. 

Many clauses differentiate between 
(see third column Table 
although the use these terms not 
always the same. the 
ferred “strength all the 
criteria (no signs failure, deflection, 
and recovery) have been used one 
code another. Generally, the term 
dead Some codes refer 
“workmanship under load 
live load, with requirements 
terms signs failure coupled with 
maximum deflection and minimum 
recovery case the deflection (as cal- 
culated from accepted engineering for- 
mulas) exceeded. The British Stand- 
ard Code Practice the only code 
making clear distinction between 


DONALD DOREY has been with the Division Building 
Research the National Research Council Canada for four years, 
during which time has been engaged planning, conducting, 


and analyzing results loading tests. 


stiffness and strength test, using de- 
flection and recovery criteria the 
first case, and recovery the second. 
should also noted that not all tests 
apply all 

From their review 
specifications, the authors conclude 
that fundamental and 
view all the factors entering into 
loading tests structures 
sary before significant 
ment the 
achieved. 


improve- 
specifications 


Purpose and Scope Loading Tests 


There are many factors consider 
the formulation loading test 
specification. is, therefore, useful 
and necessary this point outline 
the types tests, their purpose and 
principles. 

There are three types loading tests 
consider the formulation load- 
ing test specifications: the acceptance 
the rating test, and the research test. 
test has its own purpose and 
specific requirements and 
types bear close relationship each 
other. 

The acceptance test 
marily prove the structural ade- 
quacy completed structure part 
thereof. Such test may required 
the building official owner when 


design 


WILLIAM SCHRIEVER has been associated with the Division 
Building Research the National Research Council Canada 
for eight years and lately engaged studies the perform- 
ance structures and building design. 
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Authority 


National Building 
Code-National 
Research Coun- 
cil of Canada 


British Standard 
Code of Prac- 
tice CP 113 
(1948) 


British Standard 
Code of Prac- 
tice 114.100- 
114.105 (1950) 


American Con- 
crete Inst. 
Building Code 
(ACI 318-51) 


Uniform Building 
Code-Pacific 
Coast Building 
Officials 
Conference 


Basic Building 
Code-Building 
Officials 
Conference of 
America, Inc. 


Material 


Concrete 


Steel 


Concrete 


Concrete 


Steel 


All 


tion 


materials 


TABLE I.—BUILDING 


Type of Test | Time of Test 


Strength Not Specified 


Stiffness Structure 
should be 
loaded with 
actual dead 
load for 
long pos- 
sible before} 
testing 


Strength 


Strength 56 days to be 
allowed for 
hardening 


of concrete 


Strength Not specified 


Strength Not specified 
Performance 
Strength Not specified 


Performance 


Workmanship Not 


specified 


Superimposed 
Test Load 


116 live load 


Stiffness: 


live 
load 


Strength: 2 live load 

dead load 

For 2-story dwel- 
lings and 
schools, 2 live 
load 

Wind load: 2 wind 
load with or 
without vert. 
load 


1% design live load 


dead load 


2 design load 


No time specified 


Duration 
loading, hr 


24 


LOADING TEST SPECIFICATIONS. 


Requirements 
After Loading 


No signs of weakness 


faulty 
struction 


Maximum deflection 
not excessive 


No eviden e of 
failure 


No signs of failure. 
Limiting deflec- 
tion D = L?/12 


Sustained load 
without failure 


1% design live load No time specified Local distortions 


design dead 


load 


live load 


Approved working 
load 


2 live load 


should not develop 


time specified Sustain load without 


failure 


No time specified Limiting deflections 


under working 
load not 
ceed: 


(1) 1/360 of span 
for plaster 


(2) 1/240 span, 
unplastered 
floor con- 
struction 


180 span 
unplas- 
tered roof 
Construc- 
tion 


to ex- 


con- 


{equirement on 
Removal of Loading 


75° recovery of 


max. deflection on 


first test or 75% 
recovery of max 
deflection shown 


during second test 


80% recovery of de- 
flection on first 
test or 90% re- 
covery deflec- 
tion 
test 


20% recovery of de- 
flection 


75% of recovery of 
deflection on first 
test or 75% re- 
covery of deflee- 
tion second test 


sidual deflection 
24 hr after re- 
moval load 
must not exceed 


40% of max de- 
flection observed 
under load or 60% 
of D. Deflection 
must not exceed 
3D under load 


Determination of 
elastic properties 
should be based 
on deformations 
at (1) 75% of max 
load which can 
sustained (2) 
total load equal 
to 1 design dead 
load de- 
sign live load, 
whichever is the 
larger 


No signs of failure. If computed deflec- 


Total deflection 
not exceed 
theoretical deflec- 
tion calculated 
from accepted 
engineering 
formulas 


tion is exceeded, 
structure must re- 
cover 75% max 
deflection within 
removal 
of test load 


Where the maximum the portion the structure under test, the span the member under test between faces sup- 
ports, and the depth the member under test. 


(TP96) 
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Material Type Test 


Southern 
Standard 
Building Code- 
Southern 
Building Code 
Congress 


| Concrete Strength 


Prefabricated Strength 
construction 


(panels) 


Performance 


National materials 
Code-National 
Board of Fire 
Underwriters 


Strength 


Chicago Building 
Code and 
Index-City 
Chicago 


All materials Workmanship 


State Building 
Construction 
Code-State of 


New York 


All materials Strength 


Performance 


Performance 


New Zealand 
Standard Code 
of Building By- 
Laws-New 
Zealand 


Standards Inst. 


Concrete and Strength 


Steel 


Uniform Building 
tegulations- 
Melbourne, 
Australia 


All materials Strength 


Model Building 
Regulations of 
South Africa 


Concrete Strength 
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Time Test 


TABLE 


Superimposed 
Test Load 


Not specified | 11% live load + 4 


dead load 7 


Not specified live load 


live load 


Not specified Not less than de- 
sign live load 


Not specified 2 design live load 


Not specified uniformly distrib- 
imposed load 

Not specified uniformly distrib- 
uted imposed load 


Not specified uniformly dis- 
tributed imposed 
load 


Ampletime (150% of load for 


to be al- which structure 
lowed for has been designed 
hardening 


of concrete 
before test 


Not specified live load 


dead load 


days after Slab beam: 
date 
agreed 
upon 
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Duration 


Requirements 
loading, 


after loading 


24 No signs of failure. 
Limiting deflec- 


Requirement 
Removal Loading 


If D is exceeded, 


structure must re- 


tion, D = 0.001L?2 cover 75% of ob- 
12t* served deflection 
within 
removal of test 
load 
Sustain load without 75% recovery ob- 
failure 


Measured deflection 
shall not be more 
than 1/360 
clear span 


No time specified 


24 No signs of failure. 
Total deflection 
not exceed that 

calculated 
theoretical engi- 
neeringformulas | 


Sustain load 
failure 

(1) 1/360 span 
for plaster 

(2) 1/240 

unplastered 

(3) 1/180 of span 

for unplas-| 

tered roof 

construc- | 

tion 


structural damage 


No time specified! No signs of failure 


|Limiting deflection 
the end 24- 
hour period, 

D = 0.001L2/12t* 


ure. 

Limiting deflection 
the end 24- 
period, 

BR 602 


within 24 hr after 
removal 
test load 


75% recovery of max 
deflection within 
24 hr of removal 
of test load 


caleulated deflec- 
tion is exceeded, 
structure must re- 
cover 75% ob- 
served deflection 
moval test load 


For floor assemblies, 
residual deflection 
after first test shall 
not exceed 25% 
max deflection 
under load. Resid- 
ual deflection 
second test net 
exceed 1.1 resid- 
ual deflection from 
first test 


exceeded, 
structure must re- 
cover least 75% 
of observed de- 
flection within 
after removal 
test load 


Residual deflection 
not exceed 
max deflection 
the end 24-hr 


period. there 
are no signs of 
failure and allow- 
able deflection 


was exceeded 
first test, second 
test may car- 
ried out after 
have elapsed 
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the structure incapable accepted 
occupancy requested for 
structure. The purpose the ac- 
ceptance test, therefore, prove the 
present quality the structure and 
give reasonable assurance safety 
for the future under normal use. 

The rating test designed, primarily, 
assist the building official assign- 
ing allowable load particular 
type construction, especially new 
construction that are mass 
produced. The rating test must, there- 
fore, allow for the variability the 
specimens view the fact that only 
certain percentage all the speci- 
mens are tested. 

vestigation the performance 
structure under loading and in- 
cluding collapse correlate actual 
stresses and displacements with those 
obtained calculation other meth- 
ods the design. 

important difference between the 
acceptance test and the rating test and 
the research test that the former, 
one not normally concerned with the 
economy the design. The acceptance 
test serves only establish that 
provided, whereas the rating 
(when carried failure) and 
search test, exposing the load factor 
safety through failure, may indicate 
overdesign and thus provide the de- 
signer with direct tool for economic 
design. 

Two aspects the performance 
should distinguished, strength (or 
safety against failure) stiffness 
(or absence objectionable deflections 
under working 
structure designed for 
strength will automatically. exhibit 
satisfactory stiffness; other cases 
will not. 

essential that balance kept 
between the requirements for design 
and those for loading tests, otherwise 
either not pass the loading test or the 
loading test may sanction under- 
designed structure. The 
magnitude the various test loadings 
is, therefore, very important. Any 
improvement refinement loading 
test specifications must keep pace with 
However, loading test specification 
must kept simple enough used 
and administered without undue dif- 
ficulty. 


In some cases a 


Factors Considered Formu- 
lating Loading Test Specifications 


formulating test loadings for structures 
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are many, and they depend upon the 
type construction and the intended 


use the structure. If, for instance, 
the type structure one which 
overloading would endanger human 
lives failure without warning, such 
rigorous loading test schedule involving 
all possible alternatives loading. 
The greater the number factors en- 
tering into the design assumptions, 
the more important know how 
that structure will react the forces 
acting upon during its period useful 
service, and the more essential 
arrive the proper test loading and 
test procedure. 

Sometimes the authorities responsible 
for loading test are hampered the 
lack important information 
essary for the proper conduct the 
test. For example, loading test may 
required existing building for 
which there are longer any detailed 
plans. 

The factors which should taken 
into account loading test specifica- 
tion include the following: 


Classification Structures 


There are two main groups into which 
structures may classified, namely, 
statically determinate structures, which 
are relatively simple 
terminate structures, which are more 
complex and the design which 
more assumptions must 
fore theoretical analysis 
When the complexity the calculations 
discourage theoretical analysis, 
the designer may often find necessary 
resort other methods. such 
and important means assessing the 
strength and stiffness structure. 

Many statically indeterminate struc- 
tures display reserve strength after 
initial relaxation occurs the joints. 
Under such conditions apparent 
overstressing the joints, 
covery of deflection will be poor, vet 
the structure may, made ductile 
material, still quite safe. other 
words, loading continued beyond 
the yield point, additional loading 
required produce failure due 
redistribution moments. Under simi- 
lar circumstances of overstressing, how- 
ever, collapse would likely occur much 
earlier the loading statically de- 
terminate structure. 


Intended Use Structure 


clearly defined, the intended use 
structure will normally dictate what 
designed structure must 
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meet both standard strength and 
standard stiffness, but the stand- 
ard strength may high that the 
stiffness 
without special attention vice versa. 

The risk failure, that is, the losses 
human lives and valuable property 
which would result from 
pends upon the use and occupancy 
the structure. The risk involved far 
greater structures designed for pub- 
lic use than structures designed 
The designer must, 
therefore, govern his design accordingly 
from strength point view. re- 
spect stiffness, the designer must also 
produce design which, 
sidered relation occupancy and use 
will not deform the extent causing 
damage decorative finishes. 

would not only desirable de- 
sign structure for given limit 
Unfortunately, however, difficult 
assign definite period time the 
life structure. Until such time 
sufficient knowledge accumulated, the 
useful life structure governed 
the loads, or, more generally, the in- 
tended use the structure. 


for dead storage. 


Materials Construction 


The strength and stiffness struc- 
ture during its period intended use 
design life cannot disassociated from 
the quality the materials that 
into the construction. For example, 
brittle material such stone, concrete, 
and even some metals may fail sud- 
denly, whereas ductile material will 
usually deform extensively 
ure. Many materials are affected 
changes moisture content both 
their susceptibility deterioration. 

Steel susceptible corrosion un- 
less protected. When corrosion takes 
place, expansion may occur connec- 
tions which may stress appreciably the 
connecting media and 
mature failure. Corrosion even the 
simplest sections steel 
their strength during the design life 
structure. The danger failure 
reduced when consider exact 
identical environment the second 
steel. steel structure 
should not loaded severely 

The physical and chemical proper- 
ties material form basis for fore- 
casting the type failure 
that is, failure may the result 
simple overstressing, the result 
chemical decomposition 
overstressing the reduced 
sections. Failures may also occur 
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fastenings bonding materials lead- 
ing collapse the same processes. 


Standard Workmanship 


equally important consideration 
respect the strength and stiffness 
structure the standard work- 
manship maintained during construc- 
tion. There are many structures where 
there little cause for concern because 
the nature the construction while, 
the other hand, there are numerous 
structures where the required strength 
workmanship 
Workmanship 
tant the field concrete construction 
and wood Variability 
recognized good concrete design 
being something which cannot com- 
pletely overcome. For instance, even 
under supervision, reinforcing 
rods are not always placed their cor- 
rect position. Another example that 
composite construction which usually 
requires high standard workmanship 
during fabrication. 

The authors not advocate that 
during loading tests for inferior work- 
manship but that extra caution should 
exercised where the quality the 
workmanship may seriously affect the 
rectly indirectly during its design 
life. 


close 


construction. 


close 


Design Loads and Actual Loads 


The recommended design loadings 
are the minimum values that 
allowed use where local building 
code applies. These values 
cepted being representative actual 


conditions use and occupancy. The 
engineer and architect know, how- 
ever, that there are many instances 


where these values are exceeded under 
unusual whereas other 
instances the design loadings are never 
reached. From studies that have been 
made floor loadings has been deter- 
mined that the area floor in- 
creased, the magnitude the average 
loading per unit area 
areas may required sustain nearly 
twice the recommended design loading 
whereas larger areas normally support 
smaller loadings than those specified 
the local building code. The contents 
libraries, warehouses, office 
buildings often induce loadings which 


are excess design loadings. 
that recognition 


given the probable degree over- 
loading any given structure may have 
sustain when considering the magni- 
tude the test loading. Recognition 
this probable overloading 
spect recommended design loadings 
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might apply not only new structures 
where there doubt their struc- 
tural adequacy but also structures 
where change use occupancy 
requested. This recognition ac- 
knowledge that impossible police 
all buildings for changes 
occupancy. 


Overdesign for Special Reasons 


Overdesign not unusual, particu- 
larly structures which the 
stress would otherwise reached 
exceeded during construction. 
applies more specifically buildings. 
designed for small live and dead loads. 
Unusual soil conditions may warrant 
overdesign safeguard against dif- 
ferential settlement. Changes tem- 
perature and moisture conditions may 
also justify overdesigning. Areas sub- 
ject earthquakes will necessitate 
special consideration the more vul- 
nerable for 
the reasons just mentioned does not 
mean that such structures should 
expected give any 
during loading test unless this 
ment and related the use and 
occupancy. 


Failure 


Failures structures can classified 
into three possible types: (a) failure 
without warning, failure 
after yielding has taken place cer- 
tain load, and (c) failure state 
unserviceability certain load but 
still safe. This classification may ap- 
the actual conditions which 
failure occurs, but when the question 
risk and the consequences failure 
are considered, this means reference 
seems justified. 

The first type failure listed, which 
typical brittle materials, the most 
dangerous especially when human lives 
given a-structure this group, es- 
pecially for publie use, extreme caution 
must exercised. The second type 
failure for careful attention, 
but such failures are not dangerous 
the first type. This type failure 
gives warning impending collapse. 

The third type failure the least 
hazardous. structure which will be- 
have this manner under critical load- 
ing conditions said ductile, 
tough. Where extra precautions against 
collapse are necessary, this type 
ture preferred. The distortion the 
physical shape under critical loadings 
may render the 
able; but the safeguard against com- 
plete and abrupt collapse eliminates 
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much the risk common the first two 
types. 


Factor Safe 


The expression, Safety,” 
unless clearly defined can mean 
tor therefore, distinction 
must made between the two mean- 
ings. When are concerned with the 
total live load which structure can 
sustain without collapsing 
pression factor expresses 
precisely either the theoretical the 
actual load that structure can support 
divided the design load, whereas 
the factor the ratio 
the stress failure the allowable 
stress the material used the struc- 
ture. The approach design, par- 
ticularly steel and reinforced con- 
crete, from considerations failure 
conditions rather than from the allow- 
able stress criterion, one the most 
important recent developments engi- 
neering and promises considerable eco- 
nomic advantages combined with the 
actual degree safety 
has not yet been adopted 
codes the United States Canada, 
European and South American coun- 
tries. There doubt, however, that 
the effect -stress redistribution 
plastic flow the strength structure 
can longer ignored, and this con- 
sideration will sooner later enter the 


codes. 


Risk Failure 


The risk failure the amount 
loss which would result from failure 
another factor requiring elaboration. 
Partial complete collapse struc- 
ture may the result poor design 
the result any number factors, 
some which have been discussed 
earlier this paper. The term “risk 
this paper does not mean 
any possible damage structure, 
but intended mean the potential 
danger human lives and valuable 
property during the period useful 
service the structure. 

The risk failure related, among 
other things, the type failure. 
failure occurring without warning 
much more serious the case grand- 
stand structure supporting large crowd 
structure used for dead storage remote 
from any public private gatherings. 
The risk failure therefore may 
much less when the “load factor 
safety” three against failure the 
third type than when the “load 
factor safety” five against failure 
the first type. 
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Duration Loading 


Generally, most structures subjected 
long-term loading tend toward con- 
tinued redistribution stresses, 
panied slow, but 
creases deformation. This tendency, 
however, may not sufficient con- 
sequence warrant concern unless the 
structure has been poorly designed, 
which case, progressive deformation 
may lead eventual collapse the 
system. 

Long-term loading considerations are 
such significance wood 
tion, for instance, that decrease 
strength allowed for most cases 
the working stresses the material. 
Conversely when the maximum load 
known short duration, advantage 
strength characteristic 
the allowable working stresses. 

Progressive deformation under long- 
term loading improperly designed 
structure can lead disruption 
attached finishes. This form second- 
ary failure may caused creep 
the structural material through slip- 
page between materials composite 
construction. is, therefore, impor- 
tant recognize any possible weak- 
nesses this kind structure and 
take appropriate steps bring such 
faults light during loading test. 

The question then arises how 
long-term loading can represented 
test short duration. This question 
can only answered terms allow- 
able working stresses. When long- 
term loading condition has not been 
considered the selection allowable 
working stresses, then increase may 
required the magnitude the 
test loading. 


Repeated Loading and Vibration 


loading and vibration are 
other factors worthy attention the 
formulation loading tests. Recent 
developments design indicate trend 
toward the use higher allowable 
stresses reduction the over-all 
load factor safety. structure 
designed for static loads, this tendency 
would appear justified. How- 
ever, reduction the load factor 
safety may carried too far, for, the 
working stresses are increased respect 
static loads, the fatigue strength 
the material remains the same. one 
structure subjected loads 
only, whereas second identical struc- 
ture has support dynamic loads, the 
second structure should loaded more 
severely during loading test because 
the fact that fatigue may oecur and 
appreciably shorten the intended de- 
sign life. 
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New Approach Loading Tests 


has been shown that, most in- 
stances, the existing full-scale loading 
test specifications lack adequate recog- 
nition the various factors, accord 
with the present state knowledge. 
This fact may confirmed critical 
review existing specifications. The 
variation shown the magnitudes 


arbitrary figures have 


appears that there defined proc- 
ess which the magnitude the test 
loading derived, other than as- 
suming certain multiple the design 
load, plus portion the dead load 
some instances. economy plays 
important role engineering and 
architectural design, this method 
judging structural adequacy must 
questioned. 

Modern tools research and con- 
temporary knowledge afford aimost un- 
limited possibility for precision de- 
termining the behavior structure 
undergoing loading spec- 
ifications properly stress the impor- 
tance deflection and recovery after 
unloading, but fail agree the 
allowable deflections the required 
amount recovery after unloading. 

The strength and stiffness struc- 
ture depend upon number factors 
previously mentioned. difficult 
separate any one factor and test the 
structure for that factor alone. The 
authors believe, however, that pos- 
sible arrive loading test speci- 
fication which, based quantitative 
assessment the various factors affect- 
ing the strength and stiffness struc- 
ture, will enable those who are respon- 
sible for loading tests choose ap- 
propriate magnitude the total test 
loading for specific structure. 

The question then arises how 
make loading test include all 
the pertinent factors relative assess- 
ing the structural sufficiency struc- 
ture. 


Proposal the Formulation 
Test Loadings 


The authors wish emphasize this 
point that the proposed outline the 
following paragraph suggestion only 
and has been prepared basis for dis- 
cussion. 

The magnitude the test loading 
acceptance test made three 
parts which, when added together, make 
the total test load applied 
given structure. The first part con- 
sists the total live load plus any 
necessary dead load additions; the sec- 
ond part certain minimum over- 
load expressed percentage the 
total live load; the third part 
additional portion, expressed 
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sum individual percentages repre- 
senting the factors which distinguish one 
structure from another (Fig. 1). 

The first portion the test loading 
indicated Fig. 100 per cent 
the design live load plus any addi- 
tional ¢ead load which may not sup- 
ported the structure the time 
the test. the test required ap- 
prove change use occupancy 
existing structure, portion the 
test load consists the newly assigned 
live load only, unless renovations im- 
pose additional dead load. 
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Fig. Test Load 
Acceptance Test 
Part test load 100 per live 
load any additional dead load 
Part test load percentage 
load from Fig. 
Part test load summation 
percentages from Table 
Magnitude total acceptance 
A+B+C 
Rating Test 
Magnitude total rating test load 
percentage given Table 


test 


The second portion the test load- 
overload, expressed percentage 
the live load. depends upon the risk 
failure and function two inde- 
pendent variables, namely, use and 
occupancy (indicating the seriousness 
collapse) and the type failure 
(or warning before failure). Figure 
suggests way plotting this basic 
overload employing use and occupancy 
independent variable and the type 
failure parameter. The use and 
occupancy ordinates vary 
creasing risk. The three curves corre- 
spond with the types failure ex- 
pected and increase severity per- 
centage overload from type 
type The percentage overload 
applied given structure can 
obtained following the curve ap- 
propriate the type failure expected 
the point where the curve crosses 
horizontal line through the appropriate 
use and occupancy. The percentage 
overload then indicated vertical 
line through this point the curve. 

The third portion the test loading 
tion applicable percentages live 
load which take into account the ma- 
terial and such factors workmanship, 
deterioration, fatigue, long-term loading, 
impact loading, and vibration. The 
applicable number percentages varies 
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Public 


Qa 


Use and Occupancy 
Direction 
Increasing Risk 


Storage 


Failure (a) 


133 166 


Applied Live Load 


Fig. 


Acceptance Test and Rating Test 


Percentage live load used Part test load 


(a) Failure without warning 
(h) 


Failure occurring after has taken place certain load 


(c) Failure state unserviceability certain load but still safe. 


with the type construction and gives 
weight the factors peculiar given 
structure. Values for these percentages 
could listed tabular form, giving 
numerical values for each the factors 
just mentioned for different construc- 
tion materials. These values should 
selected code-writing authorities 
consultation with research organizations 
and industry. 

The rating test differs from the ac- 
ceptance test that the magnitude 
the rating test load depends upon the 
number specimens represented 
one test specimen. every specimen 
were tested, the two tests would 
identical, except that the rating test 
might carried failure. The rating 
test may conducted the site 
testing laboratory. The variation 
the strength given number speci- 
mens would taken into account 
probability factor expressed terms 
percentage the live load and would 
added part the acceptance test 
load. The choice the value this 
factor should done the basis 
loading test statistics similar mate- 
rials and constructions. 
these percentages could listed 
tabular form for each material, giving 
the values set also the code- 
writing authorities consultation with 
research organizations 
for each three conditions speci- 
selection. The suggested member 
specimens selected would rela- 
tion three ratios, namely, 


Criteria for Assessing Structural 
Adequacy 


The next consideration should how 
judge whether not structure has 
passed the acceptance rating test. 
The acceptance and rating tests can 
dealt with the same manner, except 
for the test load (as for the rating test 
higher test load used depending 
the number specimens tested) and 
the fact that the rating test might 
carried failure. 
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The structure must meet one both 
the requirements strength and 
stiffness. According present design 
procedure (that is, excluding limit de- 
sign), the strength requirement met 
if, after the proper choice the test 
loading, point the structure shows 
excessive stress (or strain) imminent 
instability. Thus, loading test, 
the strains would have 
measured all critical points and de- 
formations would have determined 
places possible instability. some 
structures, such complicated frame- 
works and thin-webbed members, this 
would call for elaborate instrumentation 
and not practical the case the 
normal acceptance test because the 
complications and the cost involved, 
and because the possible inaccessi- 
bility the critical points the finished 
structure. Consequently, for the ac- 
ceptance test, other means assessing 
structural adequacy from the strength 
point view must obtained, using 
(a) deformation deflection, re- 
covery deflection after unloading, 
(c) signs damage distress, com- 
bination these criterion. 

Another question which must de- 
cided whether the same test loading 
should used for strength 
ness. This may not seem very impor- 
should not reach yield conditions the 
strength test that can assume 
that deformations are proportional 
load. Thus might seem little con- 
sequence whether the deformations are 
measured the design live load 
the test loading. The magnitude 
the deflections loading correspond- 
ing the design live load special 
interest however. The design specifi- 
cations often state maximum de- 
flection under design live load. this 
load the structure under test should 
also checked for the absence minor 
damages, such cracks plastered 
ceilings walls, such cracks could 
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justifiably allowed occur the 
higher loadings used for the strength 
test. 

The authors believe that not one cri- 
terion, but combination maximum 
deflection and minimum recovery, cou- 
pled with the absence any signs dis- 
tress the main structural parts under 
the test loading, should used 
strength requirement, whereas the stiff- 
ness requirement should consist 
maximum deflection and the absence 
any signs damage under one times 
live load. 


Stiffness Requirement 


Values acceptable deflections de- 
formations should formulated the 
usual way certain allowable de- 
flection-span ratios, such the 
span commonly used for floors. 

During the application one times 
live load, should ascertained that 
there are signs damage either 
the structural members the archi- 
tectural finishes. 

The actual values acceptable de- 
flections and deformations would have 
selected code writing authori- 
ties based recommendations 
committee experts. 


Strength Requirement 


already mentioned, the recovery 
after the removal the 
total test loading normally the most 
simple means detecting whether the 
structure has exceeded the yield point. 
If, however, the observation recovery 
and possible signs failure not 
considered sufficiently indicative 
satisfactory structural performance, 
the building official may require strain 
and deformation measurements 
made accepted methods critical 
points the structure prove that 
excessive strains signs instability 
are occurring these points. 

The total test load should sustained 
the structure being tested for 
minimum period time, such hr, 
without any signs structural failure. 
After removal the test load the re- 
covery within from the beginning 
the unloading should minimum 
percentage the deflection under the 
test load, for instance, per cent. 

the structure does not pass this 
test but shows minimum recovery of, 
say, per cent, retesting should 
allowed. Some the residual de- 
flection after the first loading normally 
“bedding down” supports, joints, 
etc. The retesting should started 
soon possible and the total test load 
should again applied for least 
hr. After unloading the recovery with- 
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the following from the begin- 
ning the unloading should almost 
complete, say per cent the deflec- 
tion measured during the second load- 
ing. 

These recovery figures should, 
course, adapted different types 
construction and materials taking into 
account such factors creep the 
material under load. 

the amount creep which esti- 
mated develop the structure under 
consequence, the building official might 
require that the loading period 
extended and that the deformations 
measured intervals under 
permit plotting the time deflection 
curve. 


Other Considerations 


number details the testing 
procedure should also covered 
loading test specification. Among these 
are the required refinement 
curacy the measurement deforma- 
tion, the minimum and maximum age 
new structure the time testing, 
and special conditions such the selec- 
tion specimens for the rating test. 

Further details specification 
might relate the following: The 
loads should applied increments 
given fraction the design live load 
and the deformation should measured 
after each load increment has been 
position for given time. the rating 
test each the specimens should satisfy 
the strength and stiffness requirements. 
After unloading, each specimen should 
reloaded and the loading continued 
regular increments until failure 
The complete load deforma- 
tion curve and detailed description 
the way which failure occurred 
should submitted the appropriate 
authority. 


occurs, 


Conclusion 


attempt has been made this 
paper draw attention the short- 
comings existing loading test speci- 
fications and combine some principles 
outlined the authors philosophy 
loading tests which, its broader 
aspects, will closer harmony with 
the present state scientific knowledge. 
The authors, although conscious the 
difficulties which lie ahead the task 
evaluating the various factors and 
choosing numerical values believe that 
the views and principles incorporated 
this paper are shared many who are 
interested the safety and efficiency 
structures. 

The authors are encouraged this 
belief many references papers such 
those listed the end this paper, 
and particular the following quo- 
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tation from the Report the British 
Building Research Board for the 
1953. 

recent years there has been 
increasing tendency for structural engi- 
neers consider new approach de- 
sign. this, the old method check- 
ing that the stresses throughout 
ture, for the assumed conditions 
working load, are less than certain per- 
missible values, largely abclished. 
its place design philosophy being 
developed which the main principles 
are that the load that will just cause 
failure the structure 
greater than the working load, that 
the probability failure during the re- 
quired life the structure less than 
specified limit, (2) that for working- 
load conditions through the required 
life, the deformations the structure 
shall not such impair its safety 
efficiency, and (3) that economic 
considerations the design struc- 
tures shall full allowance for 
the need for, and cost of, maintenance 
during the life the structure.” 
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Choice Background for Detergent Efficiency Evaluation 


PAPER reports the 


obtained evaluation de- 
four detergents 
measuring the reflectance cotton 
test pieces for five backgrounds. 
paper Diaz, Paitchel, and Wood- 
indicated the need for standard- 
ized procedure for measuring reflectance 
detergency these labora- 
consideration has long been 
given the effect detergent 
erencey evaluation of factors such as 
reflectance. Hunter 
Multipurpose Reflectometer with green 
filter was used make the reflectance 
measurements. 

mentioned the paper referenced 
above, positioning has important 
effect the measurement fabric 
reflectance. For many years, the 
practice these laboratories has been 
make two measurements the re- 
flectance each surface test piece, 
one with the warp threads vertical and 
one with them horizontal. 
reflectance readings obtained for seven 
test pieces are given Table 

the laboratory assessment the 
efficiency detergent, reflectance 
are made 
cloth, soiled cloth, and washed cloth. 
The detergency index then 
from the expression: 


results 
tergent 


background 


measurements 


eS erge icy = > A 
Re Rp 

where: 

cloth, 
reflectance soiled cloth, and 
reflectance washed cloth. 


The 5-in. test pieces used our 
few have precluded folding test 
pieces obtain several thicknesses for 
measurement the Hunter reflectom- 
eter. special backing procedure 


NOTE.—DISCUSSION THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author. Address all com- 
munications ASTM Headquarters, 1916 
Race St., Philadelphia 3, Pa. 

'R. B. Diaz, H. Paitchel, A. 
Procedure for Measuring Reflectance of 
Detergency 
No. 202, Dec., 1954, p. 56. 

Research 
Sunlight. 


B. Brown, 


and 


Port 


tesearch, 1947, I, 46. 
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For standardization deter- 


gency index evaluation the 
authors recommend white back- 
ground. 


has therefore been used. The procedure 
consists measuring the reflectance 
soiled and washed test pieces backed 
with piece pale cream xylonite 
68.0 per cent reflectance. 
flectance clean, unsoiled cloth 
measured with backing eight thick- 


TABLE 


First Surface 


Test Piece Turned 
Through 
90 deg 
No. 1 35.8 37.4 
No. 36.6 
No. 
No. 4 40.0 41.8 
No. 5 54.4 56.4 
No. 6 63.6 65.6 
No. 7 70.0 71.0 


nesses the same cloth, equivalent 
reflectance per cent. 

The fabric usually used for detergency 
work our laboratory light weight, 
plain-weave cotton with 120 threads 
the inch. Use back- 
ground material has marked effect 
the reflectance value obtained for 
single layer this fabric. illustrate 
this effect, five backgrounds were used: 


black enameled plate, reflect- 
ance 0.5 per cent. 

plate, reflectance 68.0 per cent. 

flectance 88.1 per cent. 

flectance near that the sample 
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being measured 
visually. 

ing xylonite plate 68.0 per cent 
reflectance for the measurement 
soiled and washed test pieces and eight 
folded thicknesses clean cloth for 
pieces. 

The test material was prepared 
the following manner: 

The fabric was desized and the re- 
flectance was measured with the back- 
grounds described above. The cloth 
was then soiled hand with sus- 
solvent-extracted domestic vacuum- 
sweeper dust and oil. The oil used 
similar that found domestic 
Test pieces, in. were 
cut from the soiled cloth re- 
flectance each piece measured for 
each the five backgrounds. Different 
test pieces were then submitted 


judged 


REFLECTANCE TEST PIECES, PER CENT. 


Second Surface 


Turned 
Through 
deg 


Average 


36.0 37.8 36.8 
36.2 38.0 37.4 
35.6 36.3 
40.6 43.0 41.4 
54.4 57.0 55.6 
63.2 66.0 64.6 
70.0 71.8 70.7 


(right) are both research chemists who have 
been working for many years problems 
detergency and allied subjects Unilever 


Research 
England. 


Laboratories, Port Sunlight, 
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TABLE 


Detergent 
Solution 


Black 


61.8 76.4 


38.6 
36.9 
36 8S 38.2 
37.4 
A 42.1 45.0 
Cc 53.1 60.7 
55.6 65.2 
A 20 17 
Cc 65 59 
D 75 70 


SUMMARY 


Xylonite 


Average Reflectance, per cent® 


Soiling No. 1 


White Nearest Special Black 
Unsoiled Fabric (Re) 

87.2 87.2 61.8 
Soiled Test Pieces (R, 

39.2 38.1 38.6 36.3 

39.4 37.9 38.4 34.9 

39.1 37.6 38.2 36.8 

40.1 38.6 39.1 36.2 
Washed Test Pieces (Rw) 

46.3 43.9 45.0 41.4 

48.9 46.1 

64.6 60.0 60.7 52.7 

70.7 63.9 65.2 54.6 

Detergency Index 

15 12 13 20 

20 17 18 27 

53 45 46 64 

65 52 54 72 


Oo 


RESULTS, USING FIVE DIFFERENT BACKGROUNDS. 


Soiling No. 2 


Xylonite White Nearest Special 
76.4 87.2 87.2 87.2 
37.8 38.5 37.3 
38.4 391 37.9 4 
38.2 39.2 37.7 38.2 
37.9 38.9 37 4 37.9 
44.1 45.2 42.7 44.1 
46.8 48.0 45.7 46.8 
59S 63.8 59.3 59.8 
64.0 69.1 63.0 64.0 
16 14 11 13 
22 19 16 17 
57 51 44 
6S 63 51 53 


* The reflectance measurements are the means of four readings on each test piece, two on each face; one with the warp threads vertical and 


one with the warp threads horizontal. 


TABLE 


Detergent 
Solution 


standardized washing test containing 
one four detergent solutions, 
each free from fluorescent 
material. reflectances the 
washed and dried test pieces were then 
measured for each the backgrounds. 
complete series tests was carried 
out each two soilings. The results 
are recorded Table II. 

Table shows that variation 
effect reflectance soiled cloth 
(maximum difference 2.7 per cent) but 
has marked effect reflectance 
unsoiled fabric (25.4 per cent) and 
washed test pieces cent). 
Consequently, difference also ob- 
served the computed detergency 
index. 

The detergency index superior 
well inferior detergents varies with 
background reflectance. The magni- 
tude detergency-index variation for 
different detergents easily 
compared assigning value 100 


RELATIVE DET 


the detergency index the best de- 
tergent standard detergent. 
Other detergents can then rated 
relative the standard the basis 
their relative detergency index 
what might called relative detersive 
efficiency. This likewise function 
background reflectance. The ques- 
tion wish resolve this: For 
given test fabric, which background 
will give the greatest range relative 
detersive efficiency between good and 
poor detergent? The relative de- 
tersive efficiencies Table III have 
been computed for each background 
averaging the detergency-index 
values for the two soilings Table 

see immediately the white back- 
ground provides maximum differentia- 
tion relative detersive efficiency. 
Table III also shows that the use 
black background gives the 
differentiation 
efficiency. 

Only one type cotton fabric has 
been used these experiments. How- 
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ERSIVE EFFICIENCY, PER CENT, USING FIVE 
DIFFERENT BACKGROUNDS. 
Black Xylonite White Nearest Special 
100 100 100 100 
37 33 30 33 


ever, cloth more open weave 
would expected show even 
greater variation relative detersive 
efficiency for the same change back- 
ground reflectance. 

When the washed cloths are examined 
visually against black background, 
the cloths washed with detergent 
appear slightly lighter than those 
washed with detergent When ex- 
amined against white background, 
the lightness difference between cloths 
washed with detergents and 
much greater. These observations cor- 
relate with the reflectances and with 
the ranges relative 
ciency computed for these background 
conditions. practice, white articles 
are most often viewed when folded 
thermore, evident that white 
test condition than does black back- 
ground. Therefore, 
tion index evaluation 
white background recommended. 
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Vibrating Reed Test for Plastics 


The author describes new vibrating 
reed method for obtaining the dy- 
namic modulus solid plastics. 


dynamic moduli solid has 
been discussed numerous articles (1).! 
This paper deals both with develop- 
ment apparatus for performing vibra- 
ting-reed tests plastics and with an- 
alvsis the data provide valid dy- 
moduli. 

the stress strain applied sinusoi- 
dally have been described. All these 
methods permit determination both 
the real and the imaginary components 
the dynamic modulus, usually desig- 
nated and Some these tests 
are based many assumptions—some 
are empirical, some require excessive 
lengths time for either testing 
sample preparation, and others are 
exceedingly complicated and expensive. 
However, one these, the vibrating- 
reed test, appeared rather promising. 

the vibrating-reed test method 
originated Nolle (2), relatively 
long, thin specimen was vibrated 
magnetic recorder head. 
quency vibration the reed was 
varied, and the amplitude the free 
end the reed was measured with 
versus frequency was then made from 
which both the resonant frequency and 
the band width were determined. Band 
width here the difference those 
two frequencies which the reed am- 
plitude 0.707 the amplitude 
sample behaved given Voigt model? 
over the bandwidth frequencies. Ap- 
plying the analogy electrical circuit, 
Nolle then calculated approximately the 
real and imaginary components the 
modulus from the resonant frequency, 


NOTE.-—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all com- 
munications ASTM Headquarters, 1916 
tace St., Philadelphia Pa. 

refer to the list of references appended to this 
paper. 

2 Sometimes 


referred to as a ‘Kelvin 
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Fig. 


bandwidth, density the test material, 
and dimensions the reed. 

The idea vibrating cantilever 
mechanically simple, and the range 
frequencies were the range in- 
terest. However, some objections 
the test method were apparent. These 
were: (1) was needed obtain 
the experimental data for determining 
the amplitude-frequency curve for 
particular reed length, (2) the clamp 
amplitude had constant over 
least the bandwidth frequencies, (3) 
was assumed that the material did 
not fatigue during the test, (4) the 
measurement the thickness the 
reed could source large error 
the dynamic modulus, since the thick- 
ness was only 0.010 in. and thickness 
squared entered into the calculations, 
(5) errors were introduced due the 
graphical methods used determine 
the resonant frequency and bandwidth 
and due the use the telemicroscope 
measure amplitudes, and finally (6) 
Voigt model was used the analysis 
the reed motion. 

these objections could removed, 
the test method would greatly im- 
proved. The remainder this article 
deals with how the method was de- 
veloped and how the objections men- 
tioned above were met. 
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Springs 


Vibrating Reed Mechanism. 


mechanism developed the author’s 
laboratory. rod which the clamp 
mounted supported near its ends 
two springs. The springs are cop- 
per-beryllium strips, 10-mil thick, in. 
wide, in. long. They are bolted 
each end solid support. The rod 
extends through the center the strips 
perpendicular the width. The use 
this type spring assures uniaxial 
motion the rod. 


Figure shows oscillograph 


STEPHEN STRELLA, physicist, has been 
with the Plastics Research Section Pica- 
tinny Arsenal since completion his under- 
graduate studies 1952. has been 
studying both the complex dielectric and 
dynamic mechanical properties plastics. 
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both the reed and clamp motion. Use 
shape leaf spring, for example, 
introduced vertical well axial 
movement the rod. Hence the grip 
was not moved with true simple har- 
monic motion, and the analysis applied 
the reed was invalid. the other 
end, the rod coupled aluminum 
This coil protrudes into the 
manent magnet the manner Niel- 
sen’s vibrating reed setup (3). The 
output audio oscillator, amplified 
30-w amplifier introduced into 
this coil, producing linear motion the 
rod and thus the clamp. 

reed in. in. long mounted 
the specially designed clamp. The 
special feature this clamp that 
allows changing the free length the 
reed and thus altering its resonant fre- 
quency without cutting the specimen 
removing from the clamp. full 
extension, the clamp in. long and 
its resonance this extension above 
500 eps. 

observing Fig. can seen 
that the iron pin cemented the free 
end the reed extends into the core 
air core solenoid. the reed 
vibrates, the pin moves the core with 
motion corresponding that the 
free end the reed. The motion the 
pin causes the inductance the sole- 
noid change, the changes being pro- 
portional both the frequency and the 
amplitude motion the pin. With 
direct voltage across the solenoid, the 
changing inductance induces 
nating voltage the solenoid which 
proportional the amplitude and fre- 
quency the free end the reed mo- 
tion. calibrating this induced volt- 
age with known frequency and am- 
plitude reed motion, the reed am- 
plitude any frequency may known 
simply measuring the corresponding 
induced voltage. should pointed 
out that when the free length the 
reed changed the clamp the sole 
noid calibration value does not change, 
since the pin position unchanged. 

similar solenoid setup used 
determine the amplitude the clamp 
the end the reed. The 
coils used were obtained from Western 
relays type 275A. Actually 
the solenoids are made two 
these series with magnetic 
fields opposing each other with approx- 
imately across them. This 
eliminates the stray voltages induced 
the solenoids. The 
duced voltage taken from the coil 
which the pin 

having logarithmic scales were used 
measure the voltages. These meters 
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Fig. 2.—Oscillograph Reed, and 
Motion. 


allow readings taken within 
per cent with per cent changes being 
detectable. 

Thus reading the voltages the 
two solenoids various frequencies 
reed motion one could 
determine the necessary data for ob- 
taining the amplitude-frequency curves 
than possible optical methods. 
The first three objections that is, the 
long testing time, the necessity for con- 
stant clamp amplitude, and 
sibility fatigue, were thus bettered 
but not removed. 

The reed drive system sufficiently 
powerful vibrate thick samples. 
using reed 0.1-in. thick with thick- 
ness tolerances +0.0005 in., the error 
modulus from this measurement can 
reduced less than per cent. 
Thus, the fourth objection, based the 
large percentage error measuring 
10-mil specimen, removed. 

However, the remaining objections 
were still present, with added one 
having mass the end the reed for 
which correction had been made. 
These objections could removed 
performing completely new mathe- 
matical analysis the reed. 

assuming that the 
mechanical behavior could described 
Voigt model, fifth-order partial 
differential equation was derived from 
ing the applicable boundary conditions, 
this differential equation was solved 
for and terms the reed mo- 
tion. (See Appendix for 
The equations for and are: 


Ll6a 


= 12pw,?F + (4mp/ps)l3} 


Tan o= E’ [ 16 | (3) 


where: 
5.478 + 277.502 + 6.1517? 

M = ratio of free end to foreed end 
nance, 

resonant frequency, radians per 
sec, 

l = length of reed, em, 

thickness reed, em, 

s = cross-sectional area of reed, Sq 
cm, 

Mass pin, and 

a = 1.875. 


seen that the only experimental 
information needed determine the 
dynamic modulus the resonant fre- 
quency the reed and the ratio free 
end amplitude the reed 
resonance. This ratio 
magnification factor. 

order effect particular solu- 
tion the differential equation, Voigt 
model was assumed. However, since 
all the necessary information obtained 
only one frequency, any other model 
could have been used give exactly 
the same result. Thus, the equations 
are not dependent proper choice 
model for validity. 

order obtain the necessary in- 
formation, the operator simply 
the oscillator tuning dial until peak 
voltage indicated the reed-solenoid 
voltmeter. then notes this voltage 
and also the clamp-solenoid induced 
voltage this resonant frequency. 
then measures the 
quency accurately using 
tron frequency meter. These deter- 
minations require more than two 
minutes the operator’s time. 
course the length reed, density 
reed material, have been deter- 
mined previously. should stated 
here that the clamp amplitude were 
constant the resonance indicated 
the voltmeter would slightly 
than the actual reed resonance because 
the voltage proportional frequency. 
However, since the clamp amplitude 
this type drive system inversely 
proportional the frequency, the 
resonance indicated the 
nearly the actual resonance the 
reed. 

calculated that for material 
having dissipation factor (tan 
less than 0.1 (which covers most plastic 
materials), and neglecting 
physical dimensions, the value 
can determined with error less 
than per cent and the value 
less than per cent. The error 


values 
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E’, and tan can determined 
within per cent, per cent, 
and per cent, respectively. 

The most significant error from di- 
mension measurement measuring 
the reed thickness. Since the thickness 
squared the equations for and 
imperative that uniformly thick 
samples used order keep this 
error minimum. 

The frequency range the apparatus 
ing the reed material. stiff ma- 
terial used, for example polystyrene, 
resonant frequencies high thou- 
sand eps can obtained easily vary- 
ing the length the reed. has been 
found that samples having thicknesses 
0.) in. and 0.050 in. 0.1 in. and 0.025 
in. will cover the entire frequency 
range. the information 
limited room temperatures and 
reeds most solid plastics which 
are 0.1 in. thick will satisfactory. 
The vibrating reed mechanism can 
placed temperature cabinet in- 
formation desired various tem- 
peratures. 

Figures and show some typical 
dynamic modulus data over the fre- 
quency range the reed. Figure 
shows some temperature data for 
given reed length. 

summary, using electrical means 
measure clamp and reed amplitudes 
and with the new mathematical analy- 
sis, felt that all the serious objections 
previous vibrating reed methods have 
been successfully met; that the devel- 
oped method fast, accurate, and inex- 
pensive; and that its use laboratory 
tool for measuring the dynamic modulus 
can recommended. 
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Assume that mechanical behavior 
the reed can be described by a“ Voigt ele- 
ment. Then the moment for a reed hang- 
ing vertically is: 


+ 


Oxr* 


where: 
S = 


cross-sectional area, 

coordinate along length reed, 

coordinate, 

time, 


The shear force is: 


dz 


The shear force derivative must equal 
the inertia forces: 


= pi 4 o = density ol ») 


From Eqs and 


Equating Eqs and have: 


Letting A = E'K? p, B = nK?/p. 
Then becomes: 
5) 2 
for into results in: 


(A + iwB ) — = 0 (10) 
Letting: 

Then becomes: 


Che solution standard and is: 


(13) 


The constants can found 
employing the proper boundary condi- 
tions. These are: the clamped end 
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APPENDIX 


DERIVATION REED EQUATIONS 


the clamped end: 


= () (x = 0) 
dx 


(15) 


the free end since the reed vertical 
the moment 


(16) 


the free end the shearing force must 
equal the inertia the attached pin 
mass: 


= SpA 


Applying the above boundary conditions 
one obtains five simultaneous 
algebraic equations. Using determinants 
solve for the constants and substituting 
for them into results in: 


11, for purely elastic reed 
qd becomes: 


[cos ql +- cosh ql 


{1 + cos qi cosh ql + ql Mp pS )(cos ql sinh ql — sin ql cosh ql)| 


(19) 


For purely elastic reed resonance the 
amplitude infinite therefore resonance: 


> = 6 9 
Zie = (20 


Thus the denominator must 
set to zero: 


+ cos ql cosh ql 


ps 


(21) 


Solving for using series ex- 
pansions results in: 


wo? 
¢ => ~ => 


For pure elastic reed with mass 
attached know that: 


wo 
(23) 


Therefore the effect the mass in- 


crease the length the reed. Denoting 
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2h)’ [cos ag — 3(1 — cos ap) sin ap 
(26) 
)*( cos ap — 1)? 
[18] 
—wo?/2Bl 
(27) 


can then drop out the mass term 


(25 


l CO8 qle cosh ql. 


exactiy the same that 
obtained Horio and Onogi (4) their 
derivation Equations for viscoelastic 
reed except that incorporates the effect 
the mass the pin. 

One can proceed the manner Horio 
and Onogi (3) obtain the following four 
equations: 


w = 28) 


l Buy \? 


for and 


Fl,? 16w,/,2 


(30) 


(31) 
where: 


L.689Af2 


(32) 

and knowing that then: 

(34) 


substituting for and from Eqs and 
into Eqs and results Eqs and 
2for 
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Test Methods for Measuring Energy Gas Discharge 


order study the 
degradation insulating materials 
when subjected high alternating 
voltages, two methods test are usu- 
ally used. one method the solid di- 
electric sheet form size large 
enough prevent flashover placed 
between two metal electrodes and the 
voltage increased until surface ioniza- 
tion and sparking occurs the edge 
the high-potential electrode. The ma- 
terial then usually left test un- 
til failure breakdown occurs. The 
other method place the dielectric 
terminated both ends insulat- 
ing layer glass. This method lends 
itself simpler interpretation because 
tests can made closed system. 

The power consumed the glass 
corona generator can measured 
either two methods using equipment 
that available most laboratories. 
Agreement between the two methods 
also found that the corona power in- 
creases linearly with voltage and that 
certain organic insulations 
jected ionization closed system 
with pure oxygen degrade rate pro- 
portional the measured power. 


“Characteristics Restricted Ionization 
and Its Relation to Voids in Insulating 
Materials,"” Am. Inst. Electrical Engrs., 
Transactions, Vol. 59 (1940). 

2T. Manley, Electric Charac- 
teristics the Ozonator Trans- 
actions, Electro Chemical Vol. 84, 
(1943). 

Hague, “A. Bridge Methods,” 
Sir Isaac Pitman and Sons, Ltd. London, 
Chapter IV, 352. 


Reynolds 


The methods show that energy in- 
creases linearly with applied voltage, 
and that certain organic insulations 
placed the discharge closed 
system with pure oxygen, degrade 
rate proportional the meas- 
ured power. 


Methods for Measuring Corona 
Power 


shown Dawes and Humphries,! 
high-voltage impedance bridge can 
used measure power glass plate 
corona generator. the bridge 
operated respond only the funda- 
mental frequency, this case eps, 
the power measured 
corresponds the fundamental voltage 
and current the test specimen. 

The parallelogram oscilloscope tech- 
nique has been used Manley? 
measure the power ozonator 
discharge. The circuit diagram for this 
method shown Fig. When 
ionization starts, parallelogram 
formed shown Fig. The X-axis 
displacement proportional the volt- 
age and the Y-axis displacement pro- 
portional the charge, the system. 
calibrating the scale divisions, 
means peak reading tube voltmeter, 
the peaks voltage and charge are 
determined. One can then measure the 
area the parallelogram determine 
the power watts. 

The technique area measurement 
Land camera the scope trace and 
illuminated scope screen 


Fig. Diagram Oscillograph Connections for Corona Measurements. 
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graphed. The area ABDE 
parallelogram (see Fig. the finished 
print can then meas- 
ured accurately means planim- 
eter. 

The bridge measurements 
work were made means high- 
voltage bridge determine 
the total and loss angle the 
corona generator below the ionization 
inception voltage. 

Under these conditions 
losses are due the glass, and when the 
voltage raised value which the 


Fig. Diagram from Oscilloscope 


Trace. 
Power dissipated per cycle area 
(@€m — Co) 


REYNOLDS, research associate, Di- 
electrics Section, Physical Chemical Div., 
General Electric Research Laboratory 
The has worked electrical prop- 
erties insulating materials since 1936, 
and present engaged high-voltage 
ionization phenomena. 
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TABLE I. 
Kilovolt G, 
Peak 

5 0.0194 8.6 0.063 & 
6 0.494 14.5 2.7 
7 0.478 19.5 3.5 
Ss 0.456 22.3 3.8 
9 0 399 24.2 3.6 
10 0.363 26.6 3.6 


0.20 


Schering Bridge 
Measurements 

4 Paralielogram 
Method 


0.12 


0.10 


Watts 


0.08 
0.06 


0.04 


| 6 7 8 9 10 
Kilovolts Peak 


Fig. 3.—Power Watts Versus Peak 
Kilovolts from Bridge and Parallelogram 
Methods. 


ionization begins, the losses immediately 
increase due the ionization current. 
The total capacity the generator, the 
loss angle, and the frequency the sine 
wave current can then used calcu- 
late the equivalent parallel conductance 
the test cell the formula tan 
Once the conductance deter- 
mined function voltage, above the 
ionization inception voltage, the power 
dissipated from the formula 
E°G where the total conduct- 
ance across the test cell and the 
root mean square applied voltage. 

flat-plate corona test cell for com- 
parison tests between bridge and paral- 
lelogram methods was made fol- 
lows: lantern-slide-cover glasses 
0.050 in. were separated 
placed the outer edges the plates 
and held place suitable cement. 

in. diameter guarded electrode 
was placed one side the generator 
opposite 2-in. diameter electrode 
the other. The total capacity, 


< 10 


C10 


WATTS MEASURED BRIDGE AND PARALLELOGRAM METHOD. 


Bridge 
Watts Watts 
Parallelogram 
rms) 


10-9 0.0008 
9 0.048 0.040 
0. O86 0.088 
® 0.122 0.102 
10-9 0.147 0.163 
J 0.182 0.202 


the completed cell was measured 
8.6 The exact capacity the 
glass, was determined measuring 
the glass separately using the same 
guarded electrodes give total ca- 
pacity with two plates series 38.7 
pacity, was then determined 
9.9 

The corona cell was then set with 
glass tube arranged that dry air 
could blown through the 
order vent the air space properly. 

Loss tangent and capacity measure- 
ments were then made using the high- 
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Fig. 5.—Corona De- 
ethylene. 
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voltage Schering bridge cps. 
Starting just below the corona onset 
voltage peak, the measurements 
The Schering bridge and parallelogram 
test results this cell are shown 
Table 

The power watts from the bridge 
measurements and from the parallelo- 
gram methods are also shown Table 
peak voltage. 

Manley? has shown that the power, 
dissipated the air gap series 
with dielectric shown Fig. 
from the following 
equation: 


where: 
peak value secondary voltage, 
& = discharge potential across the gap, 
Cy, = capacity of air space alone, 
otal capacity w ere C, 
capacity the glass dielectric. 


assumed that the spark po- 
tential gas between metal elec- 
trodes the same the sparking po- 
tential across the gap between dielec- 
the corona-starting voltage can 
the air gap spacing 
known and the series capacities, and 
are determined guarded bridge 
measurements. 


The corona starting voltage 


therefore, the power watts given 


where: 


Voltage, rms 
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0.18 
0.16 
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0.14 
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| 

f 
= 


peak value secondary voltage, 
air gap capacity calculated, 

dielectric capacity measured, 

sparking potential for given 


pressure and gap, and 
Ves corona starting voltage, calcu- 
lated peak value. 


Using this formula, the power 
watts for different peak voltages was 
calculated and plotted Fig. 
difference slope between the measured 
values obtained bridge and parallelo- 
gram methods and the calculated values 
may indicate that the sparking potential 
between metal plates not the same 
between dielectrics. One factor ioni- 
zation persisting after the peak voltage 
decreased below the starting potential. 

Having established two suitable meth- 
ods for measuring corona power, 


study insulation degradation 
corona generator system order. 
John Devins this laboratory used 
coaxial corona generator shown 
Fig. measure the degradation 
polyethylene pure oxygen placing 
drierite and ascarite the bottom 
the generator absorb the CO. and 
formed the induced reaction 
between polyethylene and oxygen under 
ionization conditions. aneroid man- 
ometer was used measure the decrease 
oxygen pressure with time voltage 
application for given amount 
power. order expose much sur- 
face possible the discharge, the 
polyethylene was supported 
ethylene rings such way that the 
test sample was not contact with 
the glass walls the generator shown 


Fig. found that the rate 
pressure drop was proportional the 
applied voltage and therefore the 
applied power shown Fig. 


Summary and Conclusion 


Two methods for measuring corona 
power with equipment available most 
laboratories have been These 
methods are found agree with each 
other the extent that semiquantita- 
tive measurements can made de- 
termine the degradation some organic 
insulations. 

has been shown that the degra- 
dation polyethylene occurs rate 
proportional the power dissipated 
the corona generator. 


Effects Corona Plastic 


arc, a8 source 


many undesirable effects, constant 
problem designers electrical equip- 
ment. many cases the designer has 
been able eliminate corona. Where 
complete elimination corona has not 
been feasible, the problem becomes 
search for engineering material whose 
performance not influenced corona. 
this phase corona study, dealing 
specifically with the 
engineering materials corona arc, 
which the subject this paper. 
Corona attacks both metallic and non- 
metallic components physical, chem- 
ical, and thermal action. Its attack 
the insulation components presents one 
the more important factors 
ing the service life electrical machines 
and equipment. The modern trends 
toward miniaturization electrical 
circuits, reduced sizes equipment, and 
decreased spacing parts have tended 
Hence, there has developed consider- 
able interest concerning information 


NOTE.—DISCUSSION THIS PAPER 
IS INVITED, either for publication or for 
the attention the author. Address all com- 
munications to ASTM Headquarters, 1916 
Race St., Puiladelphia 3, Pa. 


*The opinions assertions contained 
herein are those the authors and are not 
to be construed as reflecting the views of the 
Navy Department the Naval Service 
large. 
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method corona exposure and ex- 
posure effects various properties 
materials are presented basic ap- 
proach the problem corona de- 
terioration electrical equipment. 


the corona-resistance properties insu- 
lating materials. 

The investigation conducted the 
Material Laboratory, New York 
Nayal Shipyard, has been confined 
various types plastic laminates. 
was the aim this study determine 
the resistance these materials 
corona attack, might indicated 
changes certain the electrical and 
mechanical properties after extended 
periods exposure. 


Procedure for Corona Exposure 

The system electrodes shown Fig. 
was devised permit corona exposure 
five specimens simultaneously. The 
electrodes were brass cylinders in. 
diameter, in. length, and 
with contact edges rounded 
radius. These are ASTM 
standard-type electrode for dielectric 
strength measurements. The electrodes 
were attached diameter brass 
shafts and mounted bushings 
provide adjustment the air gap 
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either side the specimen between elec- 
trode pairs. The specimens were sup- 
ported independently the electrodes 
plastic supports fixed the sides 
the compartments the holding frame. 
Throughout the investigation constant 
air gap 0.030 in. was maintained be- 
tween the specimen and each electrode. 
this way the corona are impinged 
the top and bottom surfaces the speci- 
men over areas approximately in. 
diameter. 

selected suitable provide corona 
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arc well beyond the audible and visible 
range with any the materials under 
study. addition, this voltage was 
accelerated exposure condition. The 
voltage was continuously applied all 
specimens except for those short inter- 
vals when specimens were removed for 
the periodic evaluations discussed below. 


Materials Investigated 


The materials investigated were the 
more common laminates covered 
Joint Military Specifications 
glass-reinforced Teflon laminates. 
These materials, and their corresponding 
type code designation, were follows: 


Phenolic PBE 


Paper-base 
Phenolic FBG 


Fabric-reinforced 
Glass-reinforced Melamine GMG 
Glass-reinforced Silicone GSG 
Glass-reinforced 
TeGl 
Glass-reinforced Teflon. .Manufacturer B 
TeG2 


The specimens used were 4-in. squares 
selected 


Investigation Corona Effects 


Several electrical 
properties the laminates were used 
evaluate the effects corona exposure. 
The properties were: 


Power factor, 1000 cps 

Dielectric constant, 1000 cps 
Volume resistivity 

Surface resistivity 

Dielectric breakdown (step-by-step) 
Tensile strength 

Flexural strength 

Flexural modulus 


Fig. for Corona Exposure. 


These properties were determined for 
all materials prior the start corona 
exposure. Specimens were then placed 
the 8000-v are for long-term ex- 
posure which was continuous except for 
the interruptions when periodic measure- 
ments were will noted that 
the first four properties in- 
volved nondestructive tests, whereas 
the last four were properties which 
destroying Conse- 
quently, initial periodic and final meas- 
urements nondestructive nature 
were made the 
Where determinations 
were involved, initial measurements 
were made separate group speci- 
mens; periodic measurements were 
eliminated entirely; and final measure- 
ments were made the same specimens 
used for the nondestructive tests, but 
only after all other measurements 
them had been evalua- 
tions were averages five individual 
measurements five specimens. 

All the materials this investiga- 
tion were exposed corona and 
per cent relative humidity. The 
GSG, and TeG2 materials were, 
and per cent relative humidity, 
and, order maintain control, 
other specimens these three materials 
were exposed concurrently and 
per cent relative humidity condi- 
tion without corona. 
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Results the Investigation 


The results this study have been 
tabulated according the various lami- 
nates investigated. facilitate the 
tabulation, number common 
abbreviations were used follows: 


Exposure Conditions: 

Cor/25 exposure 
at 25 C and 50 per cent relative 
humidity. 

RH—corona exposure 
and per cent relative 
humidity. 

without 
corona and per cent 
relative humidity. 

Physical Properties: 

Pf—power factor 1000 cps. 

constant 1000 eps. 

resistivity, megohms 
per em. 

Rs—surface resistivity, megohms. 

V—dielectric strength, volts per mil. 

strength, psi 

strength, psi 

modulus, psi 


than when this property exceeded 
the maximum value measurable with 
the megohm bridge. determining di- 
electric strength, dielectric strengths 
designated value were 
reported when breakdowns were the re- 
through the specimen, and these desig- 
nated values were the voltage stresses 
which flashover occurred. 

Since exposed specimens were 
mechanical tests specimens re- 
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4 
6. 


Physical properties: 


TABLE 


5 
6 
7( 


540 


Hours at Cor /25 © /50% RH 0 


$23 


) 


12 200 


20 § 


TABLE IL. 


Hours at Cor /25 C /50% 


Physical properties: 
68 
0.16 
0.10 
250 
S10 
1S 900 


TABLE IV. 


Physical i 
Exposure Condition 
Pf ‘or /25 C /50% 

‘or /25 0.0 


100 
) 


PHENOLIC 


PAPER-BASE PHENOLIC (PBE). 


500 1100 


0.0336 0.030 


5 6 


) 


” 
2 


t 


20 200 
1.29 


(FBG). 


100 500 1100 1500 


0.204 163 171 


0 


17 19 


0.003 


Exposed 


0.0092 


110 


0.0094 


3.7 


> 


35 

1.9 
1.9 
1.9 


duced size. All tensile specimens were 
down width for 2-in. length the 
middle. 


specimens 


were 


Conclusions 


became evident from examina- 
tion the data that two factors should 
considered for proper evaluation. 
The first concerns the mode sampling 
which permitted certain properties 
determined the same specimen 
throughout exposure, whereas other 
properties had determined 
different specimens before and after ex- 
posure. The second the variability 
individual measurements which, for 
lack good control, frequently 
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700 
700 
700 
600 
600 
600 
5 


100 


GLASS-REINFORCED SILICONE (GSG). 


Iexposed 
100 hr 


Exposed 
500 


Exposed 
1100 hr 


0122 3: 0.0114 
3.8 


> 600 y 40 
0.2 
1.0 
1.6 
0.001 00001 
0.16 O01 


230 
270 
800 
27 200 
26 700 
28 700 
31 900 
2.07 
2.09 


accepted inherent quality certain 
properties. Properties like surface and 
strength much lesser degree, are 
often quite variable, whereas electrical 
loss factors and mechanical properties 
are usually much more uniform from 
The conclusions that follow were in- 
fluenced extent these con- 
siderations. 

close inspection the data the 
PBE laminate (Table indicated 
significant changes. The 
surface and volume resistivities were too 
small warrant concern, despite the 
apparent steady trend. The change 
tensile strength could have been speci- 
men-to-specimen variation. 
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TABLE 


(GMG). 


Hours 


Physical 
properties: 


500 1100 


0 0430 
7.3 7.2 
2.0 3.0 
0.9 0.5 
230 
33. 100 
36 900 


32 600 
48 


The data the FBG laminate, given 
Table II, provided more definite 
evidences the effects corona. The 
decreases dielectric strength and 
flexural strength were appreciable 
view the normally stable character- 
istics these properties. The varia- 
tions power factor and dielectric con- 
stant were further evidence that the 
corona exposure had produced some 
internal changes the laminate. 

The behavior the GMG laminate, 
noted Table III, was almost identical 
with that the FBG laminate. Di- 
electric strength and flexural strength 
again were the indicators some in- 
ternal change with some support pro- 
vided the erratic power factor data. 

Most the changes properties 
noted for the GSG laminate (Table IV) 
after condition Cor/25 C/50% could 
vidually. However, variations 
many the properties did seem 
indicate that significant changes had 
occurred. The results after relatively 
short exposure period condition Cor/- 
ieft doubt that the 
combination humidity and corona are 
seriously reduced the 
sulating properties. comparison with 
the effects after conditions Cor/25 
C/50% and C/25 C/96% 
showed further that the presence 
corona had been the chief cause for this 
severe deterioration. The irregular 
havior the mechanical propert 
could not explained, although 
strength did show consistently the 
both corona exposures. 

The glass-reinforced Teflon laminates 
(Tables and VI) were somewhat sim- 
ilar behavior, with the show- 
ing slightly greater susceptibility 
the effects corona. The effects 
corona high humidity again were 
sharply distinguishable from the sepa- 
rate effects either corona humidity 
with the difference that, unlike the GSG 
laminate, the effects were much more 
pronounced for the mechanical proper- 
ties and less severe for the electrical 
characteristics. 
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> 
| 
6.5 7.3 7.1 7.4 
0.18 
0.03 
140 
470 
0 
C /25 C /96% RH 0 
4 a 4 
Cor /25 
q 
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TABLE 


Physical 


GLASS-REINFORCED TEFLON 


Exposed Exposed Exposed Exposed 
100 500 1100 1500 
0.0107 0. 0087 0.0068 
0.094 0.121 0.162 0.24 
0.058 0.129 0 140 0.132 
2.6 2.5 2.5 
3.1 3.3 3.6 5.0 
2.9 3.3 3.3 3.5 
> 600 100 200 
110 0.05 0.001 0.005 
> 600 12 6.0 7.0 
11 70 50 ins 
136 0.007 0 0004 0.0002 
120 11 3.1 3.5 
>570 
230 
>400 
11 100 
10 300 
10 300 
8 670 : 
9 450 


TABLE VI.—GLASS-REINFORCED TEFLON (TeG2). 


Pi Cor /25 C /50% RH 0.0106 
Cor /25 0.0710 
C /25 C /96% RH 0.0390 
Cor /25 C /96% RH 2.9 
C /25 C /96% RH 2.7 
Cor /25 C /96% RH 90 
C /25 C /96% RH 110 
Cor/25 C/96% 
C/25 C/96% RH 45 
\ Cor/25 C/50% RH >570 
C/25 C/96% RH 70 
St Cor/25 C/50% RH 11 200 
Cor/25 C/96% 200 
C/25 C/96% RH 11 200 
Sr Cor/25 C/50% RH 10 600 
Cor/25 C/96% 600 
C/25 C/96% 600 
Er Cor/25 C/50% RH 1.14 
Cor /25 C/96% RH 1.14 
1.14 
Properties Exposure Condition 
Cor/25 C/50% 0.0017 
Cor/25 C/96% 0.0105 
C/25 C/96% 0.0123 
Cor/25 C/50% 2.7 
Cor/25 C/96% 2.6 
C/25 C/96% 
Cor/25 C/50% 160 
C/25 C/96% RH 36 
Rs Cor/25 C/50% RH 70 
Cor/25 C/96% RH i4 
C/25 C/96% RH 14 
Cor/25 C/96% RH >390 
C/25 C/96% >390 
Cor/25 C/50% 900 
Cor/25 C/96% 900 
C/25 C/96% 900 
Sr Cor/25 C/50% RH 12 600 
Cor/25 C/96% RI 12 600 
C/25 C/96% RH 12 600 
Er Cor 25 C 50% RH 1.07 
Cor/25 C/96% 1.07 
C/25 C/96% 1.07 
Discussion 


Several general observations seemed 
justifiable the results this study. 


Exposed Exposed Exposed Exposed 


100 hr 500 hr 1100 hr 1500 hr 
0.0014 0.0024 0.0023 0.0022 
0.0173 0.102 0.398 
0.038 0.124 0.128 
2.7 2.7 2.7 2.5 
2.6 5.1 7.9 
2.6 3.9 
190 20 15 170 
40) 11 0.09 
S83 120 38 
150 07 09 
42 11 0.09 
73 280 17 
240 
30 
240 
16 SOO 
5 000 
11 300 
10 700 
1 300 
6 900 ‘ 
0.85 
0.22 
0.78 


was apparent that several the prop- 
erties, such the electrical resistivities 
were highly variable and, short- 


term corona exposure, could not ex- 
pected give significant indications 
material deterioration. 
under moderately 
tions, all the properties would suit- 
able indicators and could expected 
show differences among laminates. 
was evident that dielectric strength 
and flexural strength were the properties 
susceptible degradation after 
corona exposures. This selectivity 
not the moment 
cept that both indicated internal changes 
that were not detectable other meas- 
urements. 

minating warrant further investiga- 
tion. was evident that corona 
per cent relative humidity was 
accelerated condition and that studies 
some humidity intermediate between 
per cent and per cent would 
useful for further evaluation the 
laminates. Another plausible channel 
investigation should the effects 
possible that such investigation 
would enable synthesis corona ex- 
posure into electrical 
effects. 

hoped that this limited investiga- 
tion broad subject has succeeded 
giving glimpse the quantitative 
changes the characteristics mate- 
rials exposed corona and that will 
stimulate interest along some indicated 
avenues further investigation. 
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Discussion Paper Some Wolume Changes Mortars and 


Mr. Morron well 
known that when the fines content 
concrete mix increases, the amount 
water required attain proper work- 
ability and consistency will 
crease (excluding the effects air en- 
This merely the effect 
caused the presence additional 


“Some Volume Changes in Mortars and 
ASTM No. 210, 
December, 1956, p. 60 (7-P236). 

? Chemical engineer, Zonolite Co., Evans- 


ton, Ill. 


aggregate surface requiring lubricating 
film liquid. 

also conceivable that the charac- 
teristics the cementitious phase which 
cause compressive strength decrease 
water-cement ratio increases, are the 
same characteristics which allow shrink- 
age movement 

believe this additional water the 
primary reason for the correlation found 
between the percentage fines and the 
resultant shrinkage. The fine aggre- 
gate promoted shrinkage only that 
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increased the amount water required 
achieve working consistency. Con- 
trol the fines content would effec- 
tive only that the quantity water 
needed for the 
would then held minimum. 

Mr. ANDEREGG closure). 
are glad Mr. Sherman has em- 
phasized the role played fine ag- 
gregate increasing water require- 
ment secure workable mortar and 
has brought out the effect such 
shrinkage. 
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Most frequently used 


method for testing the susceptibility 
intergranular corrosion stainless steels 
the so-called Test” described 
ASTM Recommended Practice 
This method consists exposing pre- 
pared specimen the steel being tested 
boiling per cent nitric acid for 
total time 240 hr. The specimen 
removed from the acid, washed, dried, 


R rate of corrosion in inches of 
penetration per month (IPM), 


square inches), 


Water iIniet 


~o-Water Outlet 


Heat 
Exchanger 


Acid 


Specimen 
Holder 
Heating 
Element \ Test 
! 


(Surrounded 
wire) 


Drain 


Fig. Multiple Testing Apparatus. 
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the end each 48-hr period the 
where: initial acid replaced fresh HNO; 
prevent the acceleration the rate 
attack the corrosion products 
the previous 48-hr 
The main offensive product 
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All-Glass Multiple-Test Apparatus for Corrosion Testing 
Stainless Steels 


all-glass multiple-test apparatus for evaluating susceptibility inter- 
granular corrosion and the corrosion resistance stainless steels boiling 
per cent nitric acid. The results obtained closely correspond those re- 


sulting from the ASTM Recommended Practice Huey Test. 


and weighed after each interval, 

the weight loss grams, respect has been shown to.be hexavalent 


should pointed out that the 
opinion Brown, that values 
obtained the Huey Test can serve 
only qualitative indication the 


NOTE.— DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention of the author. Address all com- 
munications ASTM Headquarters, 1916 
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-W. B. DeLong “Testing Multiple Speci- 
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Fig. 2.—-All-Glass Multiple Testing Appa- 
ratus. 


corrosion behavior the material 
other acid environment. However, 
does result more quantitative 
evaluation the degree 
intergranular corrosion per cent 
nitric acid than simply 
“medium,” 


“¢g yod,”’ 


classification, 
Apparatus 


The apparatus used this investi- 
gation illustrated Figs. and 

Essentially, this apparatus consists 
boiler from which nitric acid dis- 
tilled into the top test chamber. 
return line from the bottom the 
test chamber feeds the acid and any 
dissolved material back into the boiler 
gravity flow. Construction en- 
tirely glass with the incorporation 
such features expansion bellows 
and glass check valve prevent any 
acid from flowing from the boiler into 
the test chamber via the feedback line. 

Only slightly more than one liter 
acid required charge the apparatus 
and, since the entire unit thermally 
insulated with vermiculite, approxi- 
mately 1000 suffices both operate 
the boiler and keep the test chamber 
acid boiling means differentially 
wound heating element. light 
weight (approximately and can 
be accommodated bv any laboratory 
that has water supply and 110 
electrical outlet. many speci- 
mens can tested simultaneously. 
They are held the unit glass pro- 
jections from weighted Teflon rod. 
The angle the projections such 
that the test specimens are held away 
from the surface the rod and thus 
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uniform contact with the acid as- 
sured. 


Evaluation the Apparatus 


order determine the efficacy 
the apparatus was deemed appro- 
priate determine the corrosion rates 
specimens identical origins the 
corroding environment according the 
ASTM Recommended Practice 262! 
and when the same corroding environ- 
ment was contained 
apparatus. 

this end specimens representing 
309SCB, and 347 were selected for the 
initial tests. Eight specimens, nearly 
the same size and shape possible, 
were cut from each ten heats. 
random choice, four the specimens 
from each heat were selected 
exposed singly flasks; the other four 
specimens from each heat were tested 
the subject apparatus. 
mens were prepared recommended 
for research work 262. The 
specimens exposed singly flasks were 
each immersed sufficient acid pro- 
vide 250 per in. specimen sur- 
face. Double the quan- 
acid was used assure that the 
maximum hexavalent 
concentration would not exceed few 
parts per million. The acid was re- 
placed after each 48-hr boiling period. 
Random placement the samples 
the flasks and the multiple testing 
apparatus was maintained all ex- 
posure periods. 

All the nitric acid used the test- 
ing program was taken from the same 
source that the strength the start 


190 


Line 


100 


Multiple Apparatus Test Corrosion Rate, (IPM) X 105 


100 


Correlation 


each period was the same for all tests. 
The results are tabulated Table 
and shown graphically Fig. 


TABLE MULTI- 

SAMPLE CORROSION TEST RATES 

WITH STANDARD NITRIC ACID COR- 

ROSION TEST RATES FOR DIFFER- 
ENT STAINLESS ALLOYS. 


Over-all Average Rates,? ipm 


Heat Type Exposed in 


Exposed Singly All-Glass 

in Flasks Multiple 

Tester 

A. 304L 90 X 1075 100 K 1075 

B 304L 90 90 
D 309SCB 45 48 
347 
F 347 96 85 
G 304L 193 194 
109 102 
I 308L 103 109 
308L 93 


Sum average rates for four specimens 


divided by 4. 


The second series tests was con- 
ducted 304L material that was known 
intergranular corrosion. Duplicate 
specimens from samples different 
heats were prepared before and ex- 
posed acid both methods. How- 
ever, this series, the acid the 
flasks was changed every mini- 
mize the corrosion product effect. 

specimen from single bar pre- 
viously evaluated material was included 
the apparatus serve control. 
This control varied not more than 
per cent from the previously deter- 
mined corrosion rate. The results are 


308L 


309SCB 
@ 347 


130 160 190 220 250 


Standard Test Corrosion Rate (IPM) 
Flask Method 


Fig. Multi-Sample and Standard Nitric Acid 
Test Corrosion Rates. 
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Fig. 


Comparison Multi-Sample and Standard Nitric Acid 


Test Corrosion Rates for Higher Rate Specimens. 


order determine the rate 
which the test chamber was evacuated 
corrosion products while boiling nor- 
mally, 100 ppm chromium ion was 
added the acid the apparatus. 
The solution was then brought 
normal boil and samples the acid 
were taken 5-min intervals for min 
and 10-min intervals for the next 
100 min. These samples were analyzed 
with Beckman flame photometer. 
The results are shown the graph 
Fig. 

The final series tests were made 
samples from two different heats 
304L material. Sixteen samples were 
taken from one heat and from the 
second heat. From each the samples, 
two Huey specimens 


One specimen from each sample was 
exposed the acid flask and the 
other exposed the subject apparatus. 
the second and fourth exposure 
periods for the specimens exposed the 
subject apparatus, 100 ppm chro- 
mium ion was deliberately added the 
acid. The resulting solution was then 
allowed boil for min before the 
specimens were exposed it. Inas- 
much there was detectable change 
corrosion rate indicated 
test, can concluded that the dele- 
terious chromium ion had essentially 
been eliminated before the commence- 
ment testing. The results these 
tests are shown Table III and Fig. 

The same material used this final 
series tests was tested the labor- 


TABLE MULTI- 

SAMPLE CORROSION TEST RATES 

WITH STANDARD NITRIC ACID COR- 

ROSION TEST RATES FOR HIGHER 
RATE SAMPLES 


Single Flask All Glass Multiple 
Results, ipm 
442 X 1075 428 1075 
399 3858 

513 476 

654 

196 193 

156 148 

148 144 

205 189 

179 176 

203 211 

300 342 

278 250 

400 350 

401 

410 422 

22 473 

495 355 

402 

537 585 

588 569 


atory the Lukens Steel Co. Their 
samples were cut adjacent those 
tested here. From each their sam- 
ples, two specimens were prepared, one 
for exposure flask with 130 
per in. acid ratio and the other for 
exposure Pont Multi-sample 
Tester. The results their tests are 
shown Table III and Fig. 
graph their flask results and the re- 
sults obtained with the flasks this 
laboratory shown Fig. 


Discussion 


While the over-all picture does not 
show strictly linear correspondence 
between the multiple and single flask 
methods testing (Fig. 6), the devi- 
ations are apparently less than thosq 
encountered separately determined 
flask methods particular set 
specimens (Fig. 8). Figure shows 


that, except for one point, the maxi- 
mum deviation lines enclose 
} 160 
140 
100} 7 os 100 Line 
70 80 90 100 10 120 130 140 150 
Chromium lon Concentration (Parts Weight per Million) Flask Method 
Fig. Concentration versus Time for Normal Boil- Fig. 6.—Comparison Multi-Sample and Standard Nitric Acid 
ing Multiple Test Apparatus. Test Corrosion Rates. 
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Standard Nitric Acid Test Corrosion Rates (by Lukens Steel 


TABLE 


Series 


Multiple Flask, ipm 


\ 92 xX 109 
93 
76 S6 
79 94 
73 S5 
92 SY 
76 95 
72 S82 
76 S4 
S7 91 
76 
91 97 
165 171 
79 
95 106 
S85 9] 

B i} 164 
Os 29 
112 12S 
74 92 
76 OS 
90 QS 
99 21 
101 
101 126 
101 115 
104 119 
104 120 
66 79 
96 104 
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BOILING NITRIC ACID COMPARISON TEST RESULTS. 


Series 2? 


Multiple Flask, ipm 


79 74 
S4 101 
95 OT 
Sl 83 
85 82 
SS 9] 
90 104 
91 102 
89 84 
84 85 
83 93 
122 135 
84 OH 
100 
90 
118 125 
OF 96 
100 103 
78 7s 
SO 83 
91 95 
75 S4 
S4 S86 
S86 85 
105 10S 
82 
SY 99 
73 73 
67 73 


tests this series carried out the Lukens Steel Co. Pont Multi-Sample Tester 
was used comparison with the regular ask test. 
Results from the all-glass multiple tester and simultaneous flask comparison tests per- 


formed during this investigation. 


siderably narrower zone than that shown 
DeLong the evaluation the 
Pont Multi-sample Since the 
tests were quite comprehensive and 
done completely independently, 
felt that the advantages the all-glass 
multiple test apparatus are obvious. 

DeLong’s 155 per in. was 


‘W. B. DeLong, thid., Am. Soc. Testing 
Mats., 213. 


used for the single flask determinations, 
and his results indicated that the mul- 
tiple apparatus gave average rates 
approximately per cent less than 
when the specimens were exposed singly 
flasks. Lukens’ work the ratio 
was 130 per in., and the values 
obtained, when compared those ob- 
tained the Pont Multi-sample 
Tester, are somewhat lower than the 
ideal correlation line (Fig. 7). 
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100 


Correlation 
Line 


110 120 130 140 150 160 


Standard Test Corrosion Rate, (IPM) 


by Lukens Flask Method 


Comparison Standard Nitric Acid Corrosion Rates ‘as 
Determined Two Separate Laboratories. 


The flask determinations used the 
multiple 
program were conducted with ratio 
250 per in., and there seems 
be good agreement between single and 
multiple test methods. 


all-glass 


Conclusions 


the basis the work herein re- 
ported appears that the minimum 
acid ratio 125 per in. set 
ASTM Recommended Practice 
is too low. 

virtue its ability remove the 
corrosion products they are formed, 
the subject apparatus gives results 
good agreement with those obtained 
testing the same material singly 
flasks where large enough acid volume 
specimen surface area ratio 
dilute the corrosion products 
harmless concentration. 

The all-glass multiple test apparatus 
appears very capable fulfilling 
role the field quality control 
corrosion-resistant steels and therefore 
seems logical successor the more 
cumbersome single flask 
also seems offer special advantages 
over previously constructed multiple 
testers among which are: convenience 
operation, adaptability, and lowered 
construction cost. 


Acknowledgment: 


The multiple test apparatus used 
this investigation was designed and con- 
structed through the cooperative efforts 
the Lambert Lent Laboratories 
Seattle, Wash., and the Precision Re- 
search Products Co. Corvallis, Ore. 

wish thank the Lukens Steel 
Co. and the General Co. for 
permission publish the data shown 


May 1956 


te 
j 
4 
| 
| 
| 
| 
¢ 
fs 
Tha 
‘ 
| 
+ 
4 4 


New Atmospheric Cycling Test for Corrosion Study 


Apparatus designed simulate. the 
daily cycling atmospheric con- 
ditions was evaluate volatile 
corrosion inhibitors and preservative 
engines. correlation 
laboratory with field results was 
demonstrated. 


corrosion problem 


encountered the Navy Department, 
Bureau Aeronautics, the shipment 
and storage aircraft enginesduring and 
immediately following World War 
prompted investigation volatile 
corrosion-inhibitor (VCI) materials, be- 
cause the simplified procedures 
application and 
thur Little, Inc., was engaged 
evaluate commercially available VCI 
materials for the preservation 
ciprocating engines. the early stages 
this study, became apparent (1)! 
that standard commercial test equip- 
ment (2,3) such the humidity cabinet 
(4) salt-spray cabinet? was not suited 
for such purpose, because the wash- 
ing action condensing moisture and 
insufficient control the circulating 
air. These shortcomings led the de- 
velopment new test procedure which 
basis, the pattern corrosion-inducing 
conditions expected the field—the 
daily cycle atmospheric 
from nightly condensation daily 
evaporation moisture. 

Subsequent the work recipro- 
cating engines, this apparatus was modi- 
fied for use similar program the 
preservation turbo-jet engines. For 
both programs, the corrosion-inducing 
conditions were identical, but the engine 
components and VCI materials were 
different. Protection reciprocating 
engines involved ferrous cylinder assem- 
blies, while that jet engines included 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all com- 
munications to ASTM Headquarters, 1916 
St., Philadelphia Pa. 

The boldface numbers parentheses refer 
the list references appended this 
paper. 

Tentative Method Salt Spray 
Testing 117 T), 1954 Supplement 
Book of ASTM Standards, Part 2, p. 349 
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the magnesium, aluminum, and stain- 
less-steel components present 
compressor section some axial-flow 
engines. 

This paper presents description 
the evaluation principle, which not 
new but nonetheless has never been in- 
corporated into standard laboratory 
apparatus. Typical 
sults obtained from both the recipro- 
cating- and turbo-jet-engine programs 
are also included. 


Evaluation Principle 


Storage conditions for equipment ex- 
posed the atmosphere are generally 
considered the most severe 
tropical climates, where moisture con- 
denses the exterior surfaces during 


105 


the night and thoroughly dried out 
during the heat the day. Less se- 
vere conditions are encountered other 
areas, but corrosion still associated 
with the daily atmospheric con- 
ditions. achieve similar cycle 
the test apparatus, the relative humidity 


and temperature the atmosphere were 


maintained constant, while the tem- 
peratures the specimens were con- 
trolled over prearranged cycle. The 
exposed surfaces the specimens thus 
alternated between moist condition 

resulting from fine, even dispersement 
dry condition. pulsating 
circulation air was passed over the 
VCI material under investigation be- 
fore reaching the test-specimen area. 


Water Temperature, deg Fahr 


Condensation Commences 


Time, 


Fig. 1.—Temperature Variations Test Specimens During One 
Cycle. 


THEODORE NUSSDORFER, mechanical engineer, Arthur 
Little, Inc. has been engaged work preservation aircraft engine 
cylinders against corrosion, study the factors affecting the ac- 


curacy rocket-propelled projectiles, and problems relating 
ballistics. 


engines. 
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DAVID WHITE, member the Engineering Physics Group 
Arthur Little, Inc., has been working the evaluation and applice- 
tion volatile corrosion inhibitors the preservation aircraft 
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Fig. Condensation Test Specimen. 


evaluate inhibitor effectiveness, the 
corrosion rates test specimens and 
the rate inhibitor depletion were ob- 
served. the tests conducted date, 
only visual estimates corroded area 
have been made. 

Figure presents the temperature 
variations test specimens during one 
The air dry-bulb temperature 
was set 108 and the dew point 
(50 per cent relative humidity). 
The evaporation period began with 
and ended with 2-hr period con- 
stant 108 assure thorough drying 
the specimen; the condensation pe- 


Fig. Development Unprotected Cylinder Wall 
After 24-hr Exposure cycles). 


(TP120) 


riod started with gradual change 
down the dew point temperature and 
ended with 2-hr period that tem- 
perature, that corrosion products and 
electrical potentials would have time 
develop. Figure shows the quality 
the condensation produced test 
specimen. important that the 
degree condensation controlled 
that the contaminants from either the 
atmosphere the corrosion process are 
not washed off. 


Results Reciprocating Engines 


Since the cylinder walls reciprocat- 
ing engines were the critical areas 
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protect, experimental technique was 
designed evaluate inhibitor the 
internal surfaces cylinder 
assemblies. simulate uniform and 
typical field conditions, each cylinder 
was run single-cylinder engine be- 
fore installation the corrosion appara- 
tus. The water temperature was cy- 
cled and the water circulated around the 
outside the cylinder assembly 
order produce condensation and evap- 
oration alternately the cylinder walls. 
The air flow within the cylinder and the 
cabinet carried the inhibitor and mois- 
ture. bellows-type air pump, operat- 
ting rate strokes per min., 
per min through each cylinder. This 
unsteady flow prevented the influence 
uniform-velocity-pattern 
effort was made eliminate leak- 
age the air system; therefore, oxy- 
gen depletion the apparatus did not 
become factor. The portion the 
cylinder assembly protruding below the 
watertight box offered means in- 
spection. 

Figure shows the corrosion de- 
veloped unprotected cylinder 
which had been exposed four com- 
plete cycles 24-hr period). The 
clear area the bottom the cylinder 
represents the space occupied the 
piston and rings. About per cent 
the exposed area was corroded; 
the other hand, cylinders protected with 
one the commercial VCI materials 
and exposed for period 700 hr, 
showed evidence corrosion approxi- 
mately per cent the wall area. 

The value testing technique de- 
pends upon the degree correlation 
between and field 
nately, the Navy Bureau Aeronautics 


Fig. 4.—Typical Corrosion Development Cylinder Protected 
with Light Preservative Oil; 2-Week Exposure. 
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Fig. 
with Light Preservative Oil and VCI; Exposure. 


several preservation and 
mately the same time these laboratory 
tests were begun; overhauled engines 
were forwarded five exposure locations 
the West Coast and South Pacific 
Conventional 
servative oils, AN-VV-C-576 
mixtures, appeared offer protection 
over short periods time only; how- 
ever, when used conjunction with 
volatile inhibitor, 
satisfactory protection—in several in- 
stances, for 2-yr period. 
tropic-type engine preservative oil used 
without the supplemental protection 
volatile inhibitor also 
factory for similar period. 

velopment the laboratory are shown 
Figs. and corrosion rates 
established from the study many 
are presented Fig. The 
cylinders which the light preservative 
oil was evaluated had been aspirated 
the time shutdown and then placed 
the cycling apparatus without benefit 
VCI atmosphere. The appearance 
the cylinder walls after about weeks 
sprayed with the preservative oil and 
container was evaluated the corrosion 
apparatus. Typical 
approximately the same 
rate that observed with unpro- 


areas. 


such 


achieved 


tected cylinder (Fig. 3). The VCI 
atmosphere was then 


cylinders aspirated with the light pre- 
servative oil. Figure depicts the con- 
dition such cylinder after 2-week 
exposure. Some cylinders went weeks 
with further corrosion. The thixo- 
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Typical Corrosion Development Cylinder Protected 


oil 
also provided excellent protection the 
cylinders; Fig. shows cylinder after 
exposure. When corrosion did 
occur with this oil, was usually the 
result faulty application. 

These three types preservative 
treatment are compared 
sistently good results were obtained with 
the thixotropic preservative oil and the 
lightweight preservative oil plus VCI. 
The lightweight oil film, however, 
occasionally failed, even when the vari- 
able storage time was not included. 
The similarity results reported 
Navy field use these materials led 
the conclusion that the newly developed 
test procedure was useful means 
evaluating volatile corrosion inhibitors, 
well preservative oils. 


Results Turbo-Jet Engines 


When Navy squadrons began flying 
turbo-jet-powered aircraft seacoast 
became problem 
particularly the axial-flow type 
engine. The salt spray sucked into the 


areas, corrosion 


Fig. 

Corrosion Rates 

tion Methods. 
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Corroded Area, per cent of Exposed Area 
tes] 


100 


ay 


200 


Fig. Cylinder Wall Coated with Thixotropic 
Preservative Oil; Exposure. 


compressor section attacked the stain- 
less steel blades and magnesium com- 
ponents. The standard maintenance 
procedure spraying preservative oil 
into engines upon shutdown was ineffec- 
tive, particularly the rear half the 
compressor, where satisfactory distri- 
bution oil was not achieved. VCI 
material offered simplified procedure 
for reaching the whole compressor sec- 
tion. Consequently, the corrosion ap- 
paratus developed originally for the 
study reciprocating engines 
modified accommodate blades and 
specimens other metal components 
from typical jet engine. 

The corrosion-inducing conditions de- 
were duplicated, 
except that open instead closed 
air-flow pattern was used (Fig. 8). 
pulsing air flow entered the bottom 
the cabinet and passed successively over 
heaters, humidifying trays, and bed 
VCI material before reaching the outlet 
above area. The 


was 


average air velocity the test area 
approached per min. 


The mounting 


Lightweight Oil Plus 
Lightweight Preservative Oil 
Thixotropic Preservative Oil 


400 500 
Exposure Time, 


Gare 
£ 
4 
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pictured Fig. Neoprene tubes 
were opposite ends test 
specimens and the same temperature- 


water supply used for controlling 
temperature. 
effect the heat transfer necessary 
produce the desired condensation, the 
specimens were inserted directly into 
the water through slit the tubing. 
Leakage around the specimens was 
Condensation and corrosion develop- 
ment were readily visible through the 
Fig. Ap- lucite cover. 
paratus for Study 
Corrosion 
Engine Components. apparatus, each specimen was sprayed 
and dried twice, contaminate with 
sea water. Installation the 
evaporation 
time for inhibitor deposition prior 
the start condi- 
tions. Specimens were left the appa- 
ratus until severe corrosion developed or 
until the end 2-week period. Figure 
Fig. 9.—Close depicts unprotected stainless 
Specimen Mounting 
System. 


Before being placed the corrosion 


steel rotor blade from J-34 jet engine 
evaporation cycles. The residual salt 
deposit shown Fig. the result 
the evaporation moisture shown 
Fig. 10(a). After 1S hr (Ss cycles), 
severe pitting occurred (Fig. The 
use volatile inhibitor, however, 
controlled the corrosion development 
few per cent the surface area 
2-week period. too early com- 
pare results laboratory and field tests 
VCI materials jet engines, although 
the corrosion formation similar. 


Comparison with Other Techniques 

During the experimental programs, 
some tests were made with standard 
protective coatings. comparison 
these results with those field tests 
gave evidence good correlation and 
suggested that this procedure may have 


Fig. Conditions Jet-Engine Compressor Blade left, condensation period; right, evaporation period. 


ASTM BULLETIN May 1956 


ig \ 4 
\ j 3 ° . ; 
4 oA iNLET 
i ; =. SS 
te coverl SCYELING WATER SUPPLY h 
4 


further value the field corrosion 
testing. Many different tests are de- 
scribed the literature. Burns 
(5) recommends cycling-type test be- 
cause patterned after field condi- 
tions; however, reports that there 
the cycle period temperature range. 
Compton (6) states that high 
relative humidity and high temperature 
not occur simultaneously, except 
enclosures exposed the sun and con- 
taining liquid water. Therefore, 
test which varies the specimen 
temperature might preferable one 
which varies the dew-point temperature. 
Sam Tour (7) uses cycling rate 
times per hr, yet Burns (5) 
recommends condensation period 
least hr. 

The test procedure described herein 
offers research tool which combines 
many the characteristics good cor- 
rosion test into one piece equipment. 
not all-purpose testing unit, but 
does simulate atmospheric conditions 
more closely than the salt-spray and 
humidity cabinets. 


Chapter IV, John Wiley 
Sons, Inc., New York, (1952). 

Corrosion Corrosion, Vol. 10, 
May, 1954. 


Fig. 11.—Rotor Blade Corrosion After 48-hr Exposure. 


Thomson Boegehold Opinsky, ‘The 
General Motors Research Corrosion 
Test—A Cyclic Humidity Accelerated 
Corrosion Test for 
ASTM Bulletin No. 187, Jan., 1953, 

Louis Schlossberg, Cabi- 
nets Don’t Tell the Whole Story,” 
Steel, Vol. 135, No. July 12, 1954, 
114. 


and Engineering 
Chemistry, Analytical Edition, Vol. 17, 
299 (1945). 

(6) Compton, “Corrosion the 
Transactions, Electrochemi- 
cal Vol. 91, 705 (1947). 

(7) Sam Tour, Accelerated Corro- 
sion Tests for Materials and Finishes,”’ 
Materials and Methods, Nov., 1953, 
110-113. 


Discussion Paper Relaxation High-Tensile-Strength Wire 


interested this paper, because the 
wire studied the authors the same 
material used the manufacture 
many types springs. few our 
observations may pertinent, despite 
the difference fields interest. 

Springs are usually 
from the bundles hard-drawn wire. 
has been pointed out the author, 
the elastic limit this material 
low that relaxation takes place very 
stress levels. Consequently 
most all compression springs are heat- 
treated stress-relieved the 
have found however, 


1G. McLean and Siess, ‘‘Relaxation 


Research metallurgist, Wallace Barnes 


Co., Bristol, Conn. 
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for Use Prestressed 


that heat-treating temperatures 
750 800 used the authors, 
too high for most spring purposes. 
lower temperature heat treatment 
about 450 may raise the elastic limit 
about per cent and the tensile 
but the heat treatment 750 800 
lowers the tensile strength somewhat. 

Springs are generally stress-relieved 
batch type operation, and the heat- 
ing times are necessarily longer than 
the authors’ sec. have ob- 
tained some time-temperature data 
that indicate that even short times 
temperatures 750 cause appreciable 
lowering the torsional yield strength. 
For lack knowledge the contrary, 
might assume that the torsional and 
bending yield strengths show similar 
behavior. 
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have carried out relaxation tests 
springs, loading them under con- 
stant deflection for periods time 
1000 hr. Within the precision 
measurement, the data plotted 
straight lines semilog chart; 
did not observe the downward trend 
noticed the authors. Otherwise the 
data gave similar plots, with the slope 
the curves varying with the applied 
stress. 

did not expect the result reported 
the authors that the stress-relieved 
wire would relax more than the 
wire higher stresses. possible 
that this due the high-temperature 
stress relief lowering the yield point 
the wire? Can the test repeated 
using 450 stress relief temperature? 

experience, overstressing, 
analogous the setting out springs, 
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definitely decreases the relaxation the 
spring under load. However, the 
amount overstressing that can done 
usually limited spring design. 
spring must not lose load 
service the slightest degree when 
under appreciable stress (in excess 
per cent the tensile strength), 
general, must heat set that is, 
overstressed and then heated while 
under load develop favorable resid- 
ual stress situation. 


The comments Mr. Johnson regard- 
ing the heat treatment the stress- 
relieved wire should interest 
the manufacturers this type wire 
for use prestressed concrete. 
fication, should explained that the 
heat treatment the wires subjected 
relaxation tests was done the 
manufacturers and not the authors. 
The type wire believed repre- 
sent standard product supplied for 


Seal Approval for Plastic Pipe 


THe the 
Plastics Industry, Inc., and the National 
Sanitation Foundation jointly announce 
assure the public safe, uniform 
quality plastic pipe identified the 
Foundation for use systems trans- 
porting drinking water. This program 
was effective February 1956. 

The program for 
National Sanitation Foundation Seal 
Approval plastic pipe, thus identify- 
ing for use the drinking water field, 
the result research program 
toxicity and taste studies sponsored 
the plastics industry more than three 
years ago. 

The National Sanitation Foundation 
nonprofit corporation carrying 
research the field public health and 
sanitation. Its headquarters are the 
School Public Health the 
University Michigan. Valuable assist- 
ance this study was given 
Advisory Committee public health 
officials and technical representatives 
the thermoplastic pipe industry. 

This study included samples 
plastic pipe determine their suita- 
bility for underground use conducting 
cold drinking water. The tests per- 
formed were designed show whether 
not any substance that might 
deleterious health would extracted 
from plastic aggressive potable 
water, and the passage water 
through plastic pipe would affect the 
appearance, odor, taste the water. 

recognized that the physical 
properties and performance plastic 
pipe service also are paramount 
importance. The Thermoplastic Pipe 
Division The Society the Plastics 


Industry has under way another 


develop performance characteristics and 
test procedures. The results these 
investigations are being made available 
Subcommittee Plastic Pipe, 
ASTM Committee D-20 Plastic, 
which functions under the joint sponsor- 
ship the ASTM and SPI. (The 
activities the joint committee have 
been covered previous issues The 
BULLETIN, see 1956 
page 11.) 

The SPI-NSF Identification Program 
will automatically require testing 
raw materials suitable for plastic pipe. 
New materials, therefore, must pass the 
Foundation’s tests. 


January, issue, 


OTHER SOCIETIES’ EVENTS 


June Society Refrigerat- 
ing Engineers, Annua! Meeting, Sheraton 
Gibson Hotel, Cincinnati, Ohio. 

June 3-8—Society Automotive Engi- 
neers, Chalfonte-Haddon Hall, Atlantic 
City, 

June Products Research Society, 
National Meeting, Asheville, 

June Foundrymen's Soci- 
ety, Committee Week, Chicago, Ill. 

June Handling 
Public Auditorium, Cleveland, 

io. 

June Society, 
Meeting, Palmer House, Chicago, 

June 6-8—American Society for Quality 
Annual Convention, Hotel Mt. 
Royal, Montreal, Can. 

June Founders’ Society, 
The Homestead, Hot Springs, Va. 

June Plastics Industry, 
Annual Meeting and National Plastics 
Exposition, Commodore Hotel and New 
Coliseum, New York, 

June 17-20—American Society 
cultural Annual Meeting, 
Hotel Roanoke, Roanoke, Va. 
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use prestressed concrete; 
treatment described the 
paper. However, the type wire 
was special product, being machine- 
straightened after drawing and stress- 
relieved 750 for min; the 
sec referred the paper applied 
only type wire. The type 
wire was obtained from manufacturer 
prestressed concrete products and 
had been straightened him. 


its heat 
Was 


June 17-21—American Society Mechan- 
ical Engineers, Hotel Statler, Cleveland, 
Ohio. 

June Society Heating 
and Air Conditioning Engineers, Shore- 
ham Hotel, Washington, 

June Research Conference 
Petroleum, Colby Jr. College, New 
London, 

June Research Conference 
Metals High Temperatures, New 
Hampton School, New Hampton, 

June Research Conference 
Stream Sanitation, Union 
Academy, Meriden, 


June Association 
Power Engineers, Hilton Fort 
Worth, Tex. 


June Research Conference 
Nuclear Chemistry, Union 
Academy, Meriden, 

June Society for Engi- 
neering Education, State University, 
Ames, lowa. 

July 2-6—Gordon Research Conference 
Polymers, Colby Jr. College, New 
London, 

July Research Conference 
Coal, New School, New 
Hampton, 

July 2-6—Gordon Research Conference, 
Chemistry and Physics 
Union Academy, Meriden, 

July 9-13—Gordon Research Conferences 
Textiles, Colby Jr. College, New 
London, 

July 9-13—Gordon Research Conference 
Radiation Chemistry, 
School, New Hampton, 

July Research Conference 
Solid State Studies Ceramics, 
Union Academy, Meriden, 

July 16-20—Gordon Research Conference 
Corrosion, Colby Jr. College, New 
London, 

July Research Conference 
Organic Coatings, New 
School, New Hampton, 

July 23-27—Gordon Research Conference 
Instrumentation, Colby Jr. College, 
New London, 

July 23-27—Gordon Research Conference 
Chemistry and Physics Metals, New 
Hampton School, New Hampton, 

July 30-Aug. 3—Gordon Research Con- 
ferences, Elastomers, Colby Jr. College, 
New London, 
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News items concerning the activities our members 
will welcomed for inclusion column 


These are arranged order alphabetical the names. 


Frequently more members may referred the same note, which case the first 


one named used key letter. 
to the news about members. 


Donald Anderson has been ap- 
pointed assistant superintendent, Indus- 
trial Laboratory, Eastman Kodak Co., 


Robert Aries, chemical engineer, 
Aries and Associates, New York City, and 
Melvin Wolkstein Brooklyn Polytechnic 
Institute have been given award $500 
the Tall Oil Division the Pulp Chemi- 
Assn. The joint award was given for 
their studies the esterification tall 
oil with glycerol. 


Hugo Biskeborn has been appointed 
chief engineer, The Ansonia Wire Cable 
Co., Ansonia, Conn. Mr. Biskeborn, who 
has long and background 
both power and communication cable engi- 
neering, has been cable research engineer 
since joining Ansonia 1954. 


Charles Bryant has retired chief 
engineer ‘of the Technical Board the 
Wrought ‘Steel Wheel Industry, Chicago, 
Ill. Affiliated with ASTM since 1933, Mr. 
Bryant has served number the 
technical groups including Committee A-1 


Colbeth has retired chemical 
director, The Baker Castor Oil Co., 
Bayonne, 


Steve Dufala, formerly with the U.S. 
Department the Air George Air 
Force Base, Victorville, Calif., now asso- 
ciated with Lake Shore Electric Corp., 
Bedford, Ohio. 


Theodore DuMond, until recently 
editor Materials and Methods, Reinhold 
Publishing Corp., New York City, now 
vice-president, Gale Benn Associates, New 


York City. 


John Ernst has been named section 
head the technical service unit the 
Esso Research and Engineering Co., Lin- 
for certain the firm’s activities the 
polymers field. had been group 


head. 


Carl Frederick Floe has been elected 
director Walworth Co., New York City 
manufacturer valves and pipe fittings. 
Dr. Floe professor metallurgy and 
assistant provost the Massachusetts 
Institute Technology. For many years 
has served industry consultant, 
particularly the field service behavior 
metals and surface hardening steel. 
announcing the election the new 
director, the company president, Fred 
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believed that this arrangement will facilitate reference 


Belz said: importance research 
and product development the future 
Walworth dictates that research have 
qualified representation the policy level 
such Dr. Floe 


Richard Frazier, formerly research 
engineer, Washington Brick Co., Washing- 
ton, C., now general plant manager, 
Anchor Concrete Products, Inc., Buffalo, 


Albert Gagnebin has been appointed 
Manager, Nickel Sales Dept., The Inter- 
national Nickel Co., Inc., New York City, 
succeeding Ransom Cooper, Jr., who re- 
tiring after years’ service. Mr. Gagne- 
bin has been associated with International 
Nickel since 1930. was inventor 
the company’s ductile iron. 


Neil Garlock, formerly section chief, 


paint research, The Eagle-Picher Co., 
Joplin, Mo., now chief chemist, National 
Paint, Varnish and Lacquer Assn., Inc., 
Washington, 


appreciation Albert Goldbeck, 
engineering director the National 
Crushed Stone Assn., Washington, 
for years devoted service was given 
the NCSA Annual Banquet February 
Under the NCSA retirement 
plan, Mr. Goldbeck will relinquish his 
duties engineering director August. 
However, the request the Board 
Directors has agreed continue with 
the Association consulting basis. 
Very active ASTM for many years, 
Mr. Goldbeck Honorary Member 
the Society. 


Max Hansen, formerly manager, Metals 
Research Dept., Armour Research Foun- 
dation, Chicago, Ill., has been elected 
president, Gesellschaft 
Metalkunde, Frankfurt, Germany, for 
three-year period, 1956 1958. Since his 
return Germany year ago, Dr. Hansen 
has been serving vice-president, Metall- 
gesellschaft, G., Frankfurt. 


Gordon Harvey has accepted posi- 
tion sales manager, Curlator Corp., 
Rochester, Until recently was 
with Star Woolen Co., Bonded Fabrics 
Div., Cohoes, 


Higgins, for many materials 
engineer, Camden Forge Co., Camden, 
J., now the metallurgical staff 
the Pennsylvania Forge Co., Tacony, 
Philadelphia, Pa. Mr. Higgins will con- 
tinue his membership Committee A-1 


ASTM BULLETIN 


Steel and several subcommittees, also 
certain other metals groups. 


Elmo formerly with 
Snowy Mountains Author- 
Cooma, New South Wales, Australia, 
now civil engineer, Bureau Rec- 
lamation, Denver Federal Center, Denver, 
Colo. 


Henry Jacobson, until asso- 
ciated with Schaible Co., Mariemont 
Plant, Cincinnati, Ohio, now quality con- 
trol consultant, Sutherland Jacobson, 
Fort Thomas, Ky. 


Dana Jefferson, president, Walker 
Manufacturing Co., Medfield, Mass., was 
Machine Products Assn. 


Henry Maag, formerly Dipl. Ing. ETH, 
SIA, St. Gall, Switzerland, now asso- 
Rensselaer, 


Mackay has accepted position 
product development engineer, Atlas 
Steels, Ltd., Welland, Ont., Canada. 
was previously the faculty the School 
Mines and Metallurgy, University 
Minnesota, 


James MacKenzie retired April 
director, American Cast 
lron Pipe Co., Birmingham, Ala. had 
been associated with for years, 
devoting his entire time since 1918 
experimental and research work. After 
short vacation, Dr. MacKenzie 
come associated with Southern Research 
Inst. and also will available con- 
sultant. Recognition his contributions 
the metalworking industries have been 
accorded various organizations. 
was recipient 1953 ASTM Award 
Merit for longtime leadership Com- 
mittee A-3 Cast and for construc- 
tive service other 
fields. 


Mortenson, formerly administra- 
tive engineer, Western Hemisphere, Mas- 
sey-Harris-Ferguson, Inc., Detroit, Mich., 
now chief engineer, Vickers, Inc., Ad- 
ministrative Engineering Center, the 
same city. 


Victor Siegfried has been appointed 
power cable engineer, The Ansonia Wire 
Cable Co., Ansonia, Conn. will re- 
sponsible for coordinating and developing 
the engineering plastic insulated wire 
and cable for power uses. Mr. Siegfried, 
past vice-president and director 
was formerly chief research engineer the 
Electric Cable Works American Steel 
and Wire Co. 


Charles Smith, formerly research 
metallurgist, Mond Nickel Co., Ltd., D&R 
Lab., Birmingham, England, now re- 
search chemist, Refractories Section, Pilk- 
ington Brothers, Ltd., St. Helens, Lan- 
cashire, England. 


Foster Dee Snell, president Foster 
Snell, Inc., firm chemists and chemical 
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Commercial Testing and Research: 


Chemical 


Physical 


Complete Optical and Instrument Shop 
Since 1930 
Prisms—Lenses 
Centered 
Prototypes made 


Made Coated 


Md. Precision Instrument and Optical Co. 
12 E. Lanvale Street, Baltimore 2, Md. 


FILM MONITORING 
PERSONNEL AND ENVIRONMENT 


ST. JOHN X-RAY LABORATORY 
CALIFON, NEW JERSEY 


1925-30th Anniversary-1955 


Hoboken, 


DENG 


DESERT SUNSHINE 
EXPOSURE TESTS 


Phoenix, Arizona 


TEST ANYTHING UNDER THE SUN 


Research—Consultation— 
Analyses—Te:ting 


Laboratories, 
Inc. 


Chemists-Engineers Charter Member ACIL 
Bacteriologists 
4101 Figueroa 
s 


Metallurgical 


Spectrographic 


ROBERT HUNT COMPANY 
ENGINEERS 


Inspection, Tests, Consultation, 
esearch 


CHEMICAL, PHYSICAL, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES 


175 W. Jackson Blvd., CHICAGO 4, And All Large Cities 


Omaha Testing Laboratories 
Chemists, Testing and Inspection Engineers 


Testing, Inspection, Consultation, Design 
all types building and paving materials. 


Investigation Foundation Soils 
511 South 20th St. Omaha 2, Nebraska 


PENNIMAN BROWNE, INC. 


INSPECTORS 

4 Wye Laboratory and Field Services 
“sign?” Inspection - Testing - Research 
Member: American Council of Independent 
Laboratories 


341 ST. PAUL PLACE e BALTIMORE 2, MD. 


2 


STILLWELL GLADDING, INC. 


Inspection-Sampling- ANALYSIS Chemi- 
cals, Drugs, Fats, Greases, Oils, Waxes, Fer- 
tilizers, Glycerine, DDT., B.H.C., Chlor- 
dane, etc., Pyrethrum, Rotenone Products, 
Soaps, Solvents, ASTM., 
NF., USP., Est. 1868 


130 Cedar Street, New York 


Testing Laboratories and Consultants 
Write Advertising Dept. 
ASTM Bulletin for 
details how your 
card may appear here. 


Radiographic 


Sampling 


CYRUS WM. RICE COMPANY 


ESTABLISHED 1916... 
NOBLE AVENUE, PITTSBURGH PA. 
INDUSTRIAL WATER CONSULTANTS 


SPECIALISTS IN 


RESEARCH 
DEVELOPMENT 
QUALITY 
CONTROL 

OF WOOD 
PRODUCTS 
ADHESIVES 
COATINGS 
FINISHES 


CHEMICAL and PHYSICAL TESTING 


WOOD 
LABORATORY 
CHEMISTS 


TECHNOLOGISTS 
ENGINEERS 


SOUTHWESTERN LABORATORIES 


Consulting, Analytical Chemists and 
Testing Engineers 


Inspections; Testing and Chemica! Work 


Fort Worth, Dallas, and Houston, Texas 


Member: American Council of Independent Laboratories 


PATZIG TESTING LABORATORIES 


ENGINEERING INSPECTION 
TESTS ANALYSIS RESEARCH 
EQUIPMENT APPLIANCES 
MATERIALS PRODUCTS 


Ingersoll Ave. & 23rd St. Des Moines, lowa 


Metallurgists-Chemists-Engineers 
Spectrographic Analysis 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 
Consultation Service 
9th Rising Sun Ave., Philadelphia 40, Pa. 


Member: American Council of Independent Laboratories 


The number “Professional Cards” the ASTM BULLETIN has increased 


more than per cent less than two years. 


Your Card Here? 


Should Be! 
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Commercial Testing and Research: 


Chemical Metallurgical 


Physical Radi 


Spectrographic 


Williams Inspection Co., Inc. 


Established 1921—Member 


Inspection—Testing—Analyses— Supervision. 
Foundations, Investigations, Soil Borings, Sail 
Mechanics, Concrete and Asphalt Design and 
Control, Radiography, Sampling, Calibrations, 
Timber and timber treatment inspections?‘ 


Complete testing laboratory service 
Main Office: 208 Virginia St., Mobile, Ala. 


ELECTRICAL 


TESTING LABORATORIES INC 


Electrical, Mechanical, Photometric, Radiometric, 
Chemical Laboratory and Associated Services 
Certification, Inspections at Factories, and 
Field Investigations 


East End Avenue St.NewYork 21-N-Y 


ABBOT HANKS, Inc. 
Established 1866 


MEASUREMENTS CORP. 


RESEARCH & MANUFACTURING 


Engineer rs—Sampler 
gineers Che ists ssayers—Samplers 
Spectrographers 
Inspection—Tests—Consultation—Research Specialists the Design and 
Development of Electronic Test Instruments 
Member: American Council of Independent Laboratories Boonton, N. J. 


624 Sacramento Street, San Francisco 11, California 


full CONSULTING service 


ELECTRON LIGHT MICROSCOPY 


LABORATORIES 


FOSTER SNELL 


ERNEST Inc. 


P.O.BOX 444, SCHENECTADY 1, NY. Member: American Council of Independent Laboratories 


SOUTHERN LABORATORIES, INC. 


Engineers—Chemists 


LUCIUS PITKIN, INC. 
ESTABLISHED 1885 
Metallurgical Chemists Consultants 
Analysis—Sampling—Assaying 
Spectrography—Metailography 
Corrosion Studies—Research 
PITKIN BLDG. 47 FULTON ST., N. Y. 38, N. Y. 


Member: American Council of Independent Laboratories 


Sub Soil Investigations 
Physical, Chemical, and 
Soil Laboratories 
Research & Inspection 
Complete Model Shop 


Mobile, Alabama New Orleans, La. 


TESTING 
LABORATORIES 
BOX 1241 WILMINGTON, DEL. 


Water Service Laboratories, Inc. 


Specialists 


m 


Analysts Spectrography Water Treatment 
evelopment alt Spray 
Investigations Main Office: 423 126 27, 


WARNER LABORATORIES 


Cresson, Pa. 


Testing Laboratories and 
Write Advertising Dept. 
ASTM BULLETIN for 
details how your 
card may appear here. 


Coal 
the Heart Bituminous Production 
Also Clay—Lime—Limestone 
Mineral 


Established 1923 Member: 
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ographic 


Sampling 


INDUSTRIAL RESEARCH 
TESTING LABORATORIES 
Chemists Metallurgists Engineers 


INSPECTIONS—PHYSICAL TESTS— 
CHEMICAL ANALYSIS—SPECTROG- 
RAPHY, PHOTOMICROGRAPHY— 
RESEARCH 


1228 Hadley St. St. Louis Mo. 


Metallurgical—Registered 
Consulting 


THE STEEL 
CO. 


Scientific Commercial Steel Treating 
Complete Metallurgical Testing Laboratory 


5418 Lakeside Ave., HE 1-9100, Cleveland 14 


Engineers 


SMITH-EMERY COMPANY 


Established 1910 
Chemists Engineers 


Sampling, Analyzing, Assaying 
Spectrography, Physical Testing 


Member: American Council of Independent Laboratories 


781 E. Washington Bivd. Los Angeles 21, Calif. 


GRAHAM, CROWLEY ASSOCIATES, 


Consulting—Engineering—Research 


Electroplating and Metal Processing 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 


475 York Rd. 


Also: Chicago—Kaelamazoo 


Jenkintown, Pa. 
New York 


LEDOUX COMPANY, INC. 
Chemists, Assayers, Engineers 
Samplers and Weighers 
Spectroscopists 
359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


Member: American Council of Independent Laboratories 


Testing Laboratories and Consultants 
Write Advertising Dept. 
ASTM BULLETIN for 
details how your 
card may appear here. 
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Commercial Testing and Research: 


Chemical 


Physical 


CHARLES KAWIN COMPANY 


METALLURGICAL CHEMISTS 
FOUNDRY and METALLURGICAL ENGINEERS 
METALLOGRAPHERS—SPECTROGRAPHERS 


PHYSICAL TESTS 
431 Dearborn St. Chicago 
P.O. Box 2035 Buffalo 


Member : American Councilof Independent Laboratories 


SHILSTONE TESTING LABORATORY 
Chemists Engineers 
Spectrographic Analyses* 

New Orleans, La. 


Inspection all leading industrial centers 


*Houston, Tex. 


Member: American Council of Independent Laboratories 


PETROX LABORATORIES 


Petrographic, X-Ray Diffraction 
and Differential Thermal Analysis 
Aggregates-Concrete-Industrial Products 
1260 South York Street 
Denver 10, Colorado 


CHEMISTS, ENGINEERS & INSPECTORS 
Coal—Coke—Petroleum Products 
Commercial Testing Engineering Co. 
228 Salle St. Chicago 


Charleston, W. Va. Toledo, O. Cleveland, O. 


Terre Haute, Ind. Norfolk, Va. 
Member: American Councilof Independent Laboratories 


Associated Laboratories 
Professional Engineers—Chemists 
Lashbrook Owner-Director 
Soils Investigations—Coring 
Physical Testing—Chemical Analysis 
2920 Oak Kansas City, Mo. 


Member: American Council of Independent Laboratories 


Metallurgical 
Radiographic 


Spectrographic 


Sampling 


THE JAMES HERRON COMPANY 


CITY TESTING 
RESEARCH LABORATORIES, INC. 


Chemical Physical 
Metallurgical—Mechanical—Environmental Radiographic Metallurgical 
Chemical—Physical Subsoil Examination—Concrete Control 


1360 3rd Street, Cleveland 13, Ohio 


Member: American Council of Independent 
Laboratories, Inc. 


250 54th St. New York 19, 


Oklahoma's Oldest 
Independent Testing 
Laboratory 


GEO. HALLENBECK 


Inspection Testing Laboratory 
Professional Engineers Chemists 
OKLAHOMA 


TESTING LABORATORIES 
310 N. Klein P.O. Box 3838 Oklahoma City 


Member American Council of Independent Laboratories 


Testing Inspection Consultation 
Chemical Concrete Laboratory 


52-54 Pearl St. Buffalo 


South Florida Test Service 


Testing @ Research @ Engineeer 


BOWSER-MORNER 


TESTING LABORATORIES 


Consultants and specialists corrosion, Chemists Engineers Inspectors 
lich Laboratory Inspection and Tests—Chemical—Physica 
weathering and sunlight testing. 
4201 N. W. 7th Street Established Environmental Testing 
Miami 34, Fla. P.O. Box Dayton Ohio 


Member: American Council Independent Laboratories Member: American Council Independent Laboratories 


Seelye Stevenson Value Knecht 


PORE SIZE DETERMINATIONS 


I+ 

onsulting Engineers 

Comple te pore spectra by mercury intrusion, 1000 = C 9 sd 

0.1 micron diameter. materials: ceramics Richard Dougherty, Consultant 

metals, plastics, carbon. Filters, catalyst carrier Cane. Weer Sus 

structural materials, electrodes, separators, etc Tunnels, Piers, industrial 
PRADO LABORATORIES oncre |, Industrial Wa Disposal, Foundatior 


P. O. Box 2607 Cleveland 7, Ohio 


Write for explanatory literature 


CIVIL MECHANICAL — ELECTRICAL 
101 Park Avenue New York 17, N. Y. 


The Oldest Commercial Laboratory 
America 


BOOTH, GARRETT BLAIR 
Established 1836 


Analytical and Consulting Chemists 
Samplers and Weighers 


228 South Ninth Street Philadelphia Pa. 


Johnson Soils Engineering Laboratory 


Laboratory and Field Testing 
Shear and Consolidation Tests 
Design and Construction Control 


MOBILE LABORATORIES 


193 West Shore Avenue 
Bogota, New Jersey 


The number Cards” the ASTM BULLETIN has increased 


more than per cent less than two years. 


Your Card Should Be! 
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These new kinematic viscosity baths, completely 
unitized require minimum table space, 
are the simplest and most convenient yet de- 
signed for attaining and maintaining desired 
test temperatures capillary viscosimeters... 
while allowing perfect observation all times. 


19600 

Constant Temperature Water Bath 

for use with Capillary Viscosimeters. A.S.T.M. No. 

highly sensitive apparatus hold constant tempera- 
ture any part the bath within +0.02°F., over the 
entire temperature range. This bath will operate from 
below room temperature, with cooling coil, 210°F., 
without any additional heaters. Although light mineral 
oil ethylene glycol mixture can used for the bath 
liquid, this apparatus has been designed that water 
can used over the entire temperature range. 


Supplied complete illustrated, with thermoregulator 
and six receptacles mount tubes, but without ther- 
mometers viscosimeters. 
for 220 Volt add $8.50 List Price 
Larger baths hold (Fenske Ubbelobde) 
Viscosimeter tubes, order. 
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19605 

Unitized Constant Temperature Bath 

for use with Capillary Viscosimeters. A.S.T.M. No. 

Circular fluorescent light base illuminates entire bath 
and viscosimeters. Glass jar has frosted base elim- 
inate glare and diffuse light over entire area. 


new type turbine stirrer provides perfect tem- 
perature distribution, thoroughly and rapidly agitating 
the liquid medium, without any vortex, surface turbu- 
lence, air entrainment mar observations. Quickly 
reached operating temperatures and maximum operating 
temperatures are both assured three adequately rated 
heaters. (The bath will hold test temperature despite 
substantial voltage drop current supply). Heaters 
and cooling coil are easily accessible, with open distribu- 
tion these elements doing away with the inconvenience 
old type throttling tubes, while giving greater sensi- 
tivity and efficiency. The continuous heater regulated 
Powerstat, allow for perfect setting the bath 
with wasteful rheostat dissipate 
current energy. 


Supplied complete illustrated, with thermoregulator 
and six new type tube holders, but without thermometer 
viscosimeters. For 115 Volts, 50-60 cycles A.C.....$450.00 


ordering, specify bath used for modified 
Ostwald Ubbelobde type capillary viscosimeters. 
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engineers, New York City, has been ap- 
pointed United States representative 
the Water, Sewage, and Sanitary Wastes 
Division the Applied Chemistry Sec- 
tion, International Union Pure and Ap- 
plied Chemistry. Other nations repre- 
sented are Holland, Belgium, Great 
Britain, France, Switzerland, and Ger- 
many. The broad subject international 
study economic use water and the 
solution problems industry.”’ 
Initially, specific fields given special 
attention are steel, beet sugar, pulp and 
paper, heavy chemicals, coal mining, and 
electroplating. 


Maxwell Mayhew Upson, chairman 
the board, Raymond Concrete Pile Co., 
New York City, was honored 300 his 
fellow workers dinner the Waldorf- 
Astoria April, recognition his 
eightieth birthday. received bronze 
plaque commemorating the event and 
simultaneously his more than years 
constructor, engineer, and inventor. When 
Mr. Upson joined the company 1907 
director, secretary, general manager and 
chief engineer, had started job No. 50. 
Since then the company has completed 
some 32,000 contracts, which include 1275 
construction projects world locations, 
valued more than $1,400,000,000. Mr. 
Upson has represented the Raymond Con- 
crete Pile Co. membership ASTM since 
1909. 


$550.00 
F.0.B. LOS ANGELES 


James Vanick, metallurgist, The 
International Nickel Co., New York City, 
received the 1956 William McFadden 
Gold Medal the American Foundry- 
men’s Society outstanding contribu- 
tions the Society and for valuable 
service the ferrous castings industry 
over period many Mr. Vanick 
has been very active ASTM Committee 
A-3 Cast Iron, which Past 
Chairman, well other ASTM 
technical work. 


Fred White has retired chief engi- 
neer, Iowa State Highway Commission, 
Ames. Mr. White, who had represented 
the lowa Commission ASTM for the 
past vears, may addressed 2003 
Greenbriar Circle, Ames, Iowa. 


Leslie Whiton, formerly with Con- 
solidated Mining and Smelting Co. 
Canada, has opened offices White 
Plains, Y., for consultation matters 
pertaining the production and market- 
ing nonferrous metals. 


Thomas Wilson has accepted 
position technical director, Amerotron 
Corp., Raeford, Until recently 
was associated with The 
Spinning Mill, McCormick, C., 
director research. 


Lyle Yerges, manager industrial 
product development, Gypsum Co., 
Chicago, Ill., was elected president the 
Acoustical Materials Assn. its annual 
meeting San Francisco April. 


For ambient temperature tests in the 
LABORATORY or on the PRODUCTION 
LINE, the Model TC-2 Temperature Test 
Chamber is ideal. Interchangeable extra test 
trays may be ordered to eliminate loading 
delays in continuous production tests, or 
for convenience in special test work. 


Range: —65° to + 350° F. 

Heater: Electric strip heater 

Coolant: Dry ice, 15 Ibs. capacity 

Control: Adjustable thermostat & 
selectable heat inputs 

Load Capacity: 600 cubic inches of 
test materials 

Power: 115V, 5 amp. 50-60 cycle 

Overall Size: 48” x 1642” x12” 

Weight: Ibs. 
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DEATHS... 


Eugene Casson Crittenden, retired asso- 
ciate director, National Bureau Stand- 
ards, and internationally known scientist 
and expert physical 
measurement, died March 28, 1956, 
Garfield Hospital, C., 
the age 75. Perhaps known for his 
achievements the and 
adoption electrical and photometric 
standards, Dr. -Crittenden was honored 
with the Gold Medal the Illuminating 
Engineering Society 1946 for 
torious achievement conspicuously further- 
ing the profession, art, knowledge 
was awarded the Department Com- 
merce Gold Medal for Exceptional Serv- 
ice, recognizing outstanding contributions 
the work the Bureau. Extremely ac- 
tive many scientific and professional 
organizations, Dr. Crittenden represented 
the Bureau for number years ASTM 
Committee B-1 Wires for Electrical 
Conductors. 


Harvey Curtis, principal 
(retired), National Bureau Standards, 
6816 Delaware St., Chevy Chase, Md.) 
Dr. Curtis, internationally known physi- 
cist, died April 17, 1956, the age 80. 
member the Bureau Staff from 1907 
to 1946, he received world-wide recogni- 
tion for his work absolute electrical 
measurements. During World Wars 
and directed extensive programs 
ballistics research for the Navy. 
member many scientific and technical 
organizations, Dr. Curtis had been affili- 
ated with ASTM since 1923. 1948 
was elected Honorary Membership the 
Society, recognition merito- 
rious service ASTM and eminence his 
field. Through the years 
ticularly active the Society’s work 
involving electrical insulating materials, 
having been member Committee 
D-9 Electrical Insulating Materials 
for many years and its Chairman from 
1930 1934, and serving many sub- 
committees. rendered notable service 
the Administrative Committee 
Standards from 1933 1939. also 
was very active Committee B-4 
Metallic Materials for Electrical Heating, 
Electrical Resistance, and Electrical Con- 
tacts. Both Committees B-4 and D-9 
membership, appreciation sustained 
and valued contributions. 


S. €. Dunwoody, chief engineer, 
Mephan Ferguson Pty., Ltd., Footscray, 
Victoria, Australia. Member since 1953. 


Frank Fahy, consulting engineer, 
Sidney St., New Rochelle, (March 
25, 1956). Member Society since 1917. 
Member former Committee A-8 Mag- 
netic Analysis from 1918 until 1936 when 
this group merged with Committee A-6, 
Member Committee A-6 
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Portable... 
Versatile... 
Temperature 
MODEL 


eer 


AUTOMATION 


earned 
[mproved product 


, 


> 


MOTORIZED MICROMETERS 
Testing Machines, Inc. 


MOTOR DRIVEN with constant speed synchronous 
power 


UNIFCRM LOADING no: affected operator 


SWIFT OPERATION operator free record results 
and arrange samples 


HIGH ACCURACY repetitive readings 


LONGER INSTRUMENT due shockless 
action 


MODEL 


Simply designed, 
exceptionally sensitive 
performance. Gradua- 
tions 1/100,000”. Con- 
stant load. Capacity 
stainless steel 
anvils. 


549M 


This improved version makes hand opera- 
tion obsolete. Only motorization assures 
TAPPI dead weight load 7-9 Ibs. psi. 

stainless steel anvils. 


MODEL 551M (not illustrated) 


Similar 549M but with graduations 
1/1000” and range 


NOTE: MOTORIZE and REBUILD YOUR PRESENT INSTRU- 
MENT TMI will modernize most current dead weight units. 


You get all the fine features motor driven micrometer 
nominal charge. ACT NOW! 


Write today for technical data, and ask our complete catalog 
fine paper testing instruments. 


MANUFACTURERS AND DISTRIBUTORS 
THE FINEST TEST EQUIPMENT. 


123 West Street, New York 23, New York 
CIRCLE 184 READER SERVICE CARD PAGE 
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THOMAS 


Assortment 
LABORATORY 
TUBINGS 


Rubber Tubings sold under the designation, 
Co. are made especially 
for laboratory use accordance with our speci- 
fications and are superior tubings similar 
appearance generally offered. Strict adher- 
ence our specifications has, for many years, 
enabled maintain uniformly high quality 
and notable aging properties. 


Our selection specially compounded 
carefully selected pure gum synthetic formu- 
lations, comprising 110 varieties 
serves diversity laboratory uses under 
various conditions chemical environment, 
temperature, pressure, flection, etc. Offered 
convenient shelf cartons substantial discounts. 


White, A.H.T. Co. Gooch 


Red, A.H.T. Co. Hemacytometer 

Black, F.S. Pure Gum, Microchemical 
A.H.T. Co. Microchemical, 

Black, HR-108, A.H.T. Co. 
A.H.T. Co. 


Microchemical, Buty! 
(Synthetic Rubber) 
Polyethylene (Plastic) 
Tygon (Plastic) $22-1 
Tygon (Plastic) R3603 
Metallic 


Neoprene, DuPont 
Amber Pure Gum 
A.H.T. Co. 
Nitrometer, A.H.T. Co. 
Pressure, A.H.T. Co. 


More detailed information, and samples 
selected, sent upon request. 


P.O. BOX 779 


ARTHUR THOMAS CO. 


PHILADELPHIA PA. 
More and More Laboratories RELY THOMAS 
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MATERIALS TESTING 
EQUIPMENT... 


Liquid Limit Device (ASTM D423) 
Soil Compaction, Bearing Ratio 
and Apparatus 
Soil Dispersion Stirrer 
ASTM D422) 
Soil Shear Test Machine 
Sampling Augers, Tubes, and 
Hammers 
Sample Splitters (For various 
ASTM tests) 
Mortars Pestles (ATSM D421) 
Sieves and Sieving Machines 
ASTM 


Cement Autoclave (ASTM C151) 
Concrete Beam Tester (ASTM C78) 
Motor-driven Flow Table 
Wagner Turbidimeter (ASTM C115) 
Entrained Air Indicators 
Molds for various ASTM tests. 
Water Retention Apparatus 
(ASTM C91) 
Transverse Beam Test Apparatus 
(ASTM 


for RUBBER, 


Compression Set Apparatus 
(ASTM D395) 
ubber Oscillograph (ASTM D945) 
Accelerated Ageing Testers 
(ASTM D572) 
Rubber Abraders (ASTM D394) 
Grinders for Buffing Rubber 
Specimens (ASTM D15) 
Adhesion Testers (ASTM D394) 
Cold-flow Testers for Hard Rubber 
(ASTM D530; D621) 
Permanent Set Machines 
(ASTM D412) 
Dies for Cutting Rubber Specimens 
(ASTM D412) 
Micrometer Dead-weight Gages 
(various ASTM tests) 


Bouyoucos Hydrometers and Baths 
(ASTM D422) 

Shaw Pipette Racks 

Sticky Testers 

Proctor Plasticity Needles 
(AASHO T-99) 

Compaction Control Kits 

Permeameters for Compacted 
Specimens 

Compression and Loading Devices 

Percolation and Settiement 
Testing Apparatus 

Cone Penetrometers (ASTM D420) 


Concrete Beam Testers (ASTM C91) 

Slump Cones (ASTM C143) 

Dial Micrometers (ASTM C151) 

Los Angeles Abrasion Testers 
(ASTM C131) 

Emley Plasticimeters 
(ASTM C6; 

Moist Cabinets (various ASTM 
Tests) 


PLASTICS, Etc. 


Compression Set Apparatus 
(ASTM D395) 

Low-temperature Rubber-flexing 
Apparatus 

Cold-flex Testers (ASTM D1053) 

Modulimeter for stiffness rub- 
ber, plastics, etc. 

Flexometer for flexural character- 
istics rubber, plastics, etc. 

Compressometer for thickness, com- 
pressibility and compressional 
resistance rubber, plastics, 

Heat-distortion Testers 
(ASTM D648) 

Fog Chambers and Sun Lamps for 
accelerated weathering tests 
(ASTM D620 and D795) 


Saybolt Viscometers (ASTM 


Gum Stability Apparatus for testing 
gasoline (accelerated oxidation) 


(ASTM D525) 


Electric Heat Source for 
softening-point tests according 
ASTM D36, D61, E28. 

Potential Gum Apparatus for ac- 
celerated ageing test gasoline. 
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Properties from 1920 until his death, par- 
ticipating for many years activities 
all subcommittees. Well known 
authority the magnetic testing appara- 
tus field, Mr. Fahy his early years had 
been associated with General Electric Co. 
and the Pennsylvania Railroad Co. Since 
1917 had been engaged consulting 
engineer. was author many papers 
the subject magnetic properties and 
magnetic testing instruments, and inventor 
the Fahy, Simpiex Direct-Reading 
and Low Permeameters, 
Super-H Adapter. 


Hollinger, director, Furniture 
Finishes Division, Bradley Paint Co., Los 
Angeles, Calif. Member since 1948. 


John Clifford Jones, consulting metal- 
lurgist, Aluminum Transatlantic, Inc., 
New York City (December 25, 1955). 
Member Society since 1937, serving for 
the past nineteen years Committee B-6 
Die-Cast Metals and Alloys and its 
Subcommittee Aluminum-Base Die- 
Casting Alloys; and Committee B-7 
Light Metals and Alloys, Cast and 
Wrought, and its Subcommittees 
Aluminum and Alloy Ingots, 
Wrought Aluminum and Wrought 
Aluminum Alloys, and VII Codifica- 
tion Light Alloys, 


William Naegely, chemical engineer 
and laboratory, Case Co., 
facine, Wis. April 1, 1956). Member 


since 1927 


Weidlein Retires from Mellon Institute 


THE RETIREMENT 
Weidlein president Mellon Insti- 
tute was announced testimonial dinner 
for him Pittsburgh, March 31, attended 
327 his institute associates 

Weidlein has been with the institute for 
fellow 1912 and became executive 
staff member 1916. After serving 
director for years was named presi- 
dent addition many other 
activities for civic betterment, has been 
leader smoke control since 
was also pioneer the 
the synthetic rubber industry in this 
country. 

will remain the board trustees 
the institute and will available 
advisory capacity the administration 
the research programs. will 
Europe for the next two months con- 
several countries, under the auspices 
International Cooperation Administration, 
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AMERICAN INSTRUMENT INC. 


PICTURE THE MONTH— 


THIS MASSIVE 600,000 UNIVERSAL TEST- 
ING MACHINE WAS RECENTLY INSTALLED 
LARGE EASTERN AIRCRAFT LABO- 
RATORY. DESIGNED SPECIFICALLY 
FOR AIRCRAFT TESTING AND WILL AC- 
LONG 10’ HIGH. 


Tension, Compression, 
Traverse, Fatigue— 


Thrust 
Photo-Elastic 


Strain Gages, 
Bond Checkers— 


Paper Processor, 
Film Processor— 


Recording 
Instruments 


May 1956 


Here the finest testing priced meet your budget. Based 
years specialized design and production test equipment, Young 
offers you versatility and knowledge that can solve your testing 
problems minimum cost. standard machine not the most 
economical answer, find our engineers glad design machine 
that letterhead request brings details write teday. 


Young Testing Machine Co, 
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Young Universal Testing Machines cover range 1,000 5,000,000 
mechanically hydraulically driven complete with all accessories. 
chines for Torsion-Creep and Box testing. 


Young Thrust-Load Weighing Systems are available pneumatic, hy- 
draulic, electrical models. Also color testing units. Photo-elastic ma- 
chines with light fields. 


Young New Strain Indicators. Static and hi-speed switching units 
200 gages per sec. X-Y ampli- 
fiers. Bond Checkers—check your gage application sec. 


Young Processors automatically develop and dry 12” wide oscillograph 
paper—with built-in leader. Young Film Processor for developing and 
drying 16-35-70 mm—fully automatic. Price $2970. 


World-Famous Kelvin Hughes Electronic-Hi-Speed Pen 
channel $795. channel $995. Huggenberger Extensometers from 
Switzerland. Hi-speed and Flight Cameras. 
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BEEN HERE WEEKS 
you can still read it! 


LEGIBILITY that lasts what new 
Thermometer Pigment means your lab- 
oratory. The markings Taylor etched stem, mercury- 
filled laboratory thermometers now last long the 
instrument itself because Pigment fused 
directly into the glass becomes part it. 


Pigment will withstand any solution you 
test—even organic solvents. The only acids that can 
harm the markings are ones that attack glass itself. 

All Taylor etched thermometers, Plain, Armored 
Pocket-Type, are precision-built and expertly aged and 
annealed for minimum breakage. Write for Catalog LH. 


Taylor Instrument Companies, Rochester, Y., and 
Toronto, Canada. 


*Trade Mark 


MEAN ACCURACY FIRST 
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FREED 


VARIABLE TEST VOLTAGE 
MEGOHMMETER NO. 1620 


The Freed Type 1620 Megohmmeter versatile insu- 
lation resistance measurement instrument with a contin- 
vously variable test potential from 1000 volts 


Components such transformers, condensers, motors, 
printed circuits, cables and insulation material can 
tested their rated voltage and above, for safety factor. 


Resistance — 0.1 megohms to 4,000,000 megohms. 
Voltage — variable, 50 - 1000 volts. 

Accurate — plus or minus 5% on all ranges. 
Simple — for use by unskilled operators. 

Safe — high voltage relay controlled. 

Self contained — AC operated. 


ALSO AVAILABLE: Type 10208 MEGOHMMETER — a 500 volt fixed 


test potential. Type 2030 PORTABLE MEGOHMMETER — battery operated, 
500 volt test potential. 


SEND FOR COMPLETE TRANSFORMER AND INSTRUMENT CATALOGS 


FREED TRANSFORMER INC. 


1733 WEIRFIELD ST., BROOKLYN (RIDGEWOOD) 27, N.Y. 
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Heavy Duty 
LAB-STIR 


with hollow spindle 


1/10 H.P.—Sparkless— 
Continuous Duty 


popular 
Spindle LAB-STIR 
ally designed for continuous 
duty stirring large volumes 
cosity solutions. 
silent 
gives positive grip yet 


No. offers rapid 
$48.00 stirring rods. Rod length can 


(without Support vat J 
down. Glass well steel 
or Propeller) 

rods can used. Special de- 
sign eliminates most 


For full details LAB-STIR 


ank accessories write for bulle- 


tin 530 


ANN ARBOR. MICH. 1869 
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cording 
provide convenience and 


speed without loss accuracy 


Uses are varied 
and many for the 
SARGENT 
POLAROGRAPH 


For the routine analysis non-ferrous alloys and 
ores when determining minor constituents including 
copper, lead, cadmium, zinc, manganese, iron and cobalt. 


For the routine determination lead, copper, nickel, The Keyboard Cperation: 
manganese and cobalt ferrous alloys. 


For the analytical control plating baths, notably simple, sure proved for years. 
For trace measurements food products, Deposits lifts any “keyboard without 
body fluids and petroleum products. the case. 
For the analysis source materials and processed 
products for variety hormones and vitamins. Eliminates handling smaller milligram weights 
For the identification and estimation numerous sub- fast and convenient 
stances nutritional and biological regulatory func- 
tion, supporting replacing biological assay. 
For the determination halides and sulfate groups The Keyboard Operated Weights: 
titration with polarized electrode. 
For the analytical measurement innumerable organic 
compounds containing reducible groups. 


Hang from the same effect weights 


For specific industrial controls such the estimation 
aldehydes products, the quantitative Are units mass not arbitrary weights adjusted 
differentiation sugars and the control aging qual- the bal 
ity sugars. balance. 

10. For the measurement dissolved oxygen, oxygen not handled weighing retain their accuracy longer. 
mand and metal ions water and sewage. 

11. For many uncommon analyses for which classical pro- o Can be removed easily ma for cleaning, checking or 
cedures are unavailable, less accurate and slower. 

12. For the investigation and control commercial reduc- intercalibration. 


13. For thermodynamic investigations relating states Can used with conventional weighing —or with 

ionic aggregations, mobilities and diffusion rates, solu- substitution method. 

bilities, reaction rates and equilibrium constants. 


Can used with tare and have the range 
For complete description the Sargent Polarograph 


Model write today. cover many variations. 

POLAROGRAPH—Model XXI SPECIFY AINSWORTH proved and improved 
Chart Recording, Sargent. For operation from 115 
Volt 50/60 cycle $1975.00 ANALYTICAL, MICRO, SEMI-MICRO, and ASSAY BALANCES, 


WEIGHTS for PRECISION and FINE WORKMANSHIP 


SEE YOUR LABORATORY SUPPLY DEALER WRITE FOR CATALOG 
SARGENT COMPANY, 4647 FOSTER AVE., CHICAGO 30, ILLINOIS 


MICHIGAN DIVISION, 8560 WEST CHICAGO AVENUE, DETROIT MICHIGAN WOIR 

SOUTHWESTERN DIVISION, 5915 PEELER STREET, DALLAS 19, TEXAS 

SOUTHEASTERN DIVISION, 3125 SEVENTH AVE., N., BIRMINGHAM ALA. 


LAWRENCE STREET DENVER 
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The following 107 members were elected from 


April 18, 1956, 


total membership Welcome ASTM 


are arranged alphabetically—company members first 
ASTM Year Book shows the areas covered the respective Districts. 


CHICAGO DISTRICT 

Biatherwick, Allan A., assistant professor, 
Mechanics and Materials, University 
Minnesota, 202 Experimental Engineering 
Bldg., Minneapolis 14, Minn. 

Kasper, W. F., president, Fairmont Railway 
Motors, Inc., North Main, Fairmont, 
Minn. For mail: 824 Albion Ave., Fair- 
mont, Minn 

Laguros, Joakim G., instructor and research 
associate, Civil Engineering Dept., 
State College, Ames, Iowa. 

Ricker, C. W., Jr., chief specification en 
neer, Chicago Transit Authority, Box 3: 
Chicago 54. Ll. 

Stephenson, C. D., engineer, E. Edelmann 
and Co., Ine., 2332 Logan 
Chicago 47, Ill 

Voigt, Clifford W., chemist, Transo Envelope 
Co., 3542 N. Kimball Ave., Chicago 18, 
Ill. For mail: 5100 N. Mulligan Ave., 
Chicago 18, 


CLEVELAND DISTRICT 

Globe Metallurgical Corp., Brown, chief 
chemist, Box 747, Beverly, Ohio 

Barrett, L. D., director of research, Inter- 
national Rustproof Corp., 12507 Plover 
Ave., Cleveland 7, Ohio 

Cooper, Leslie V., defense products engineer, 
Firestone Tire and Rubber Co., Akron 
Ohio. 


Dobosy, Loren C., insulation engineer, The 


[A] denotes Associate Members. 


Reliance Electric and Engineering 
1088 Ivanhoe Rd., Cleveland 10, Ohio. 

Mathews, P., chief engineer, Republic 
Rubber Div., Lee Rubber and Tire Corp., 
Youngstown 1, Ohio. 


DETROIT DISTRICT 

Massey-Harris-Ferguson, Inc., Cole- 
man, chief, Materials Lab., Box 322, R.P.- 
A., Detroit 32, Mich. 

Bailey, Dan, project engineer, C. W. Smith 
Engineering Co., 66 E. Forest Ave., De- 
troit, Mich. For mail: 9226 Whitcomb 
Ave., Detroit 28, Mich. 

Brown, William E., Plastics Technical Serv- 
ice, The Dow Chemical Co., Midland, 
Mich. 

Kafarski, Henry A., manufacturing research 
staff engineer, Ford Motor Co., 3000 
Scheafer Rd., Dearborn, Mich. For mail: 
9686 Outer Dr., Detroit 13, Mich 

Keedy, Ruffin H., director of quality, Revco 
Inc., Deerfield, Mich. For mail: 105 8 
Madison St., Adrian, Mich. 

Lalk, Robert H., Coatings Technical Service, 
The Dow Chemical Co., Midland, Mich 
Straitor, Clifford W., Jr., standards engineer, 
The Detroit Edison Co., 2000 Second Ave.. 

Detroit 26, Mich. 


NEW ENGLAND DISTRICT 
Fiber Research Corp., Bridges, presi- 
dent, 470 Atlantic Ave., Boston 10, Mass. 


“For Scientists Everywhere” 


LABORATORY FURNACES 


CAT. 
24-934 One-Tube Furnace, Model H-1-9 


24-944 Two-Tube Furnace, Model H-2-9 
24-954 Four-Tube Furnace, Model H-4-9 


Prices listed ore F.O.B. Pittsburgh, Pa. 


EASY ACCESS PANELS FOR EASE SERVICING 


All current models Burrell furnaces open from the front 
for ease inspection, parts replacement and servicing when 


necessary. 


BURRELL UNIT-PACKAGE 


Tube Furnaces 


MODEL (pictured) For high 
temperature testing 2650° For 
the determination carbon and sulfur 
combustion ferrous metals. Avail- 
able for one, two and four tubes. For 
use with 115 230 volts, cycle, 


specified. 


For other models—Ask for Bulletin No. 310 


BURRELL CORPORATION 


Scientific Apparatus and Laboratory Supplies 


2223 Fifth Avenue, Pittsburgh 19, Pennsylvania 
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Garde Manufacturing Co., Charles Demur- 
jian, president, 588 Eddy St., Providence 

Dahlstrom, Walter G., chief research engi- 
neer, American Steel and Wire Div., 
United States Steel Corp., Electric Cable 
Works, 767 Millbury St., Worcester 7, 
Mass 

Haggerty, Edward, chief product engineer, 
Whitin Machine Works, Whitinville, Mass. 

Johnson, Earl A., chemist, Rayonier, Inc., 
Olympic Research Div., Shelton, Mass. 

Pakehan, T. A., general manager, Portland 
Machine Works, Inc., South Portland, 
Me. 

Penney, James W., superintendent, Everett 
Plant, Boston Gas Co., Rover St., Everett, 
Mass. 


NEW YORK DISTRICT 

Heberlein Patent Corp., Richard 
dorf, textile engineer, 200 Fifth Ave., New 
York 22, N. Y. 

Beach, A., assistant vice-president, 
manufacturing, Sinclair Refining Co., 600 
Fifth Ave., New York 20, N. Y. 

Bridgeport, University of, Carlson Library, 
303 Park Bridgeport Conn. 

Hartmann, William R., technical superin- 
tendent, Laurie Rubber Reclaiming Co., 
East Millstone, N. J. For mail: Box 307, 
New Brunswick, N. J. 

Hemmer, G. A., manager, Testing Lab., In- 
ternational Business 
South Rd., Poughkeepsie, N. Y. 

Herrmann, G. M., Telefunken GmBH 
(West Germany), International General 
Electric Corp., 1 River Rd., Schenectady 5, 

Hodowanetz, David, Engineering Dept., Air 
Cruisers Co., Division of Garrett Corp., 
Box 180, Belmar, N. J. 

Machell, Arthur R., Jr., consultant, Compo- 
nents and Practices, General Electric Co., 
Engineering Services Div., 1 River Rd., 
Schenectady, N. Y. For mail: 1125 Outer 
Dr., Schenectady, N. Y. 

Mather, Glenn, lecturer, Columbia Univer- 
sity; and managing director, Fibre Drum 
Manufacturing Assn., Box 1328, Grand 
Central Station, New York 17, N. ¥ 

Ott, Henry E., chemical engineer, Genera! 
Electric Co., Materials and Process Lab., 
5 Lawrence St., Bloomfield, N. J. 

Schneble, Frederick W., Jr., research direc- 
tor, Photocircuits Corp., 31 Sea Cliff Ave., 
Glen Cove, N. = 

Stoye, Carl B., architect, Main St., Say- 
ville, N. Y. 

White Plains, City of, Commission of Public 
Works, Andrews, City Hall, 255 
Main St., White Plains, 


NORTHERN CALIFORNIA DISTRICT 


Monismith, Carl L., assistant professor of 
civil engineering, University of California, 
Room 117, Engineering Bldg., Berkeley 1, 
Calif. 

Taylor, T. H. M., Valve Section, American- 
Standards Atomic Energy Div., American- 
Standards Corp., 1611 Broadway, Redwood 
City, Calif 

Van Guelpen, Robert, city engineer, City 
Hall, Santa Rosa, Calif. 


OHIO VALLEY DISTRICT 
Cain, W. E., plastic engineer, Yardley Plastics 
Co., 142 Parsons Ave., Columbus 15, 
Ohio. 


PHILADELPHIA DISTRICT 


Pont Nemours Co., Inc., I., Film 
Dept., Research Div., Experimental Sta- 
tion, Gordon D. Patterson, Jr., research 
chemist, Bldg. 334, Pont Experimental 
Station, Wilmington 98, Del. 

Stanton and Son, Inc., E., Edward L. Stan- 
ton, Jr., vice-president, 846 5. Swanson St., 
Philadelphia 47, Pa. 

Benischeck, Joseph J., chemist, Fred Whitaker 
Co., Ridge and Scotts Lane, Philadelphia, 
Pa. 

Koch, Gawain, assistant vice-president, 
The Polymer Corp., 2120 Fairmont Ave., 
Reading, Pa. 

Miller, Frank W., contracting engineer, Le- 
high Structural Steel Co., Allentown, Pa. 
For mail: 2252 Chew St., Allentown, Pa. 
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Extended 


Spectral Range 
185 3500 


NOW OFFER 


Linear 
Absorbance 


Linear 
Wavelength* 


TIFIC 


: co 


Available Through Harshaw 


Extended Spectral Range covers not only 
the ultraviolet and visible spectra, but the near- 
infrared. Many materials which absorb the 
infrared also absorb the near-infrared, and 
may now analyzed easily and quickly with 
the Model DK. 


Entire spectral range may cov- 
ered five minutes five hundred. Your 
choice speeds between these extremes. 
course, not necessary cover entire spec- 
recorded, automatically. 


percent transmittance, absorbance, spec- 
tral energy, you choose. 


Extreme Resolution and Reproducibility 
the entire spectral range. The 
has such exceptional design and construction 
that its performance limited only 
the basic physics optics, detectors and sources. 


Double Beam Photometry with single 
detector unique system, designed for max- 
imum accuracy, reproducibility 


DK-1 strip-chart recording. Uses conventional 
strip-chart recorder practically any wavelength 
range may plotted any length chart. The 
chart may expanded, for more detailed analysis 
chart. Reaction rate studies are carried merely 
disconnecting the wavelength drive. 


*Kit available for conversion DK-2 


DK-2 flat-chart recording. Uses flat 
chart, for easy handling and uniformity. Charts are 
available with variety preprinted wavelength 
scales, without wavelength calibration. For reac- 
tion-rate studies, additional motor needed, 
drive the recording pen. 


Your Local Harshaw Office will demon- 
strate these instruments for you and give you complete 
details. telephone call post card will get 
prompt attention. 
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Automatic 
Inspection and 
Control 
Continuous 


Continuous inspection steel tubing 
and strip production speeds 
now accomplished fact with the 
new Sperry Ultrasonic Reflecto- 
scope and attachment. This unit 
scans material traveling high 
speeds and registers the presence 
both internal and surface defects. 
Far more thorough than the human 
eye, provides for both defect re- 
cording and signaling addition 
continuous inspection. Designed 
incorporate signal lights alarm 
bells, well automatic marking 
and machine cut-off units, the 
Sperry Reflectoscope and 
attachment flexible, accurate 
instrument which opens new area 
more effective cost-cutting 
quality control. 


Connecticut 


latest developments in ultra- 
7 = sonic inspection by industry. Put 
i : me on the list to receive 
Sperry’s new Ultrasonic 
1 Inspection Newsletter. 

Name 

1 Title. 

1 Company 

Address 

State 
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New Jersey Division Purchase and Prop- 


erty, Abram Ek. Watov, chief, Standards 
and Specifications, State House, Trenton 
Or 
avo, 


PITTSBURGH DISTRICT 

Arant, Norbert R., technical director, Roli 
Manufacturers Inst., 1026 Farmers Bank, 
Pittsburgh 22, Pa. 

Bricmont, R. J., manager, Engineering Serv- 
ice Dept., A. M. Byers Co., Box 1076, 
Pittsburgh 30, Pa. 

Kaufman, J. G., research engineer, Box 772, 
Freeport Rd., New Kensington, Pa. [A] 
Lancy, Leslie E., consulting engineer, Box 

1200, R. D. #2, Ellwood City, Pa. 

MacMullan, S. J., works metallurgist, Armco 
Steel Corp., Butler, Pa. 

McKeever, A., manager, Inspection Dept., 
Pittsburgh Testing Laboratory, 1330 
Locust St., Pittsburgh 19, Pa. 

Romualdi, James R., assistant professor 
of civil engineering, Carnegie Institute of 
Technology, Pittsburgh 13, Pa. 


ST. LOUIS DISTRICT, 

Brown, John P., metallurgical 
supervisor, Olin Mathieson 
Corp., East Alton, 

Gubar, Walter, laboratory manager, Gustin- 
Bacon Manufacturing Co., 210 10th 
St., Kansas City 5, Mo. 

Hansen, Peter G., instructor, Mechanics 
Dept., Missouri School Mines and 
Metallurgy, University Missouri, Rolla, 
Mo. [A] 

Hatfield, Ira, director of research, 
Treating Chemicals Co., 
Ave., St. Louis 10, Mo. 

Krueger, Oscar L., manager, Production 
Scheduling Dept., Laclede Steel Co., Ar- 
cade Bldg., St. Louis 1, Mo. 


laboratory 
Chemical 


W ood- 


5137 Southwest 


SOUTHERN CALIFORNIA DISTRICT 

Dunigan, George P., Jr., ensign, U. 8S. Navy, 
216 E. Bay Ave., Balboa, Calif. [A] 

Kirkpatrick, T., engineer, Sheil Chemical 
Corp., Veneuta, Calif. For mail: 5119 
Hersholt Ave., Lakewood 11, Calif. [A] 

Layton, Clare C., general plant superinten- 
dent, Triangle Certified Concrete, Inc., 
Box 2098, San Bernardino, Calif. 

Los Angeles County Flood Control District, 
Design Div., Terminal Annex, Box 2418, 
Los Angeles 54, Calif. 

Roe, Norman P., vice-president, engineering, 
Douglas Roesch, 2200 Figueroa 
St., Los Angeles 7, Calif. 

Thayer, Louis C., director of research, Arnold 
O. Beckman, Inc., 1020 Mission, South 
Pasadena, Calif. For mail: 1809 Park 
Rose Ave., Duarte, Calif. 


SOUTHWEST DISTRICT 
Champlin Refining Co., Donald Perkins, 
Chief Chemical Engineer, Refinery Dept., 
Enid, Okla. 

Colfax Lumber and Creosoting Co., T. EF. 
Banks, manager, Box 231, Pineville, La. 
Huber, J. M., Corp., ©. A. Carlton, technical 

director, Box 831, Borger, Tex. 
Hyde, Ernest B., Jr., chemist, Public Service 
Co. Oklahoma, Box 201, Tulsa Okla 


WASHINGTON (D. C.) DISTRICT 

International Trading Corp. of Virginia, 
Maury L. Spencer, president, 811 Bankers 
Trust Bldg., Norfolk, Va. 

Plumbing Fixture Manufacturers Assn., 1145 
19th St., N. W., Washington 6, D. C. 

Averbach, Leonard, quality super- 
visor, 1200 8. Eutaw St., Baltimore 30, 

Kurg, Ivo Mart, aeronautical research scien- 
tist, National Advisory Committee for 
Aeronautics, Structures Research Div., 
Langley Field, Va. For mail: 133 Arm- 
strong Dr., Hampton, Va. [A] 

McLean, J. O., chief lubrication engineer, 
Reynolds Metals Co., 3rd and Grace Sts., 
tichmond 18, Va. 

Wessner, William J., Jr., associate engineer, 
Glenn Martin Co., Baltimore, Md. For 
mail: 204B Garden Rd., Baltimore Md. 
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NEW CURTISS-WRIGHT 


DISTORTION ELIMINATING 


VOLTAGE REGULATOR 


Reduces typical power line distor- 
tion less than 0.3% 

Furnishes 1.4 KVA distortion-free 
power 

Electronically regulates 115 out- 
put 

Recovery time less than 1/50 cycle 

electromechanically regulated 
power 


Electromechanical time constant 
only 0.6 seconds 

Electromechanical regulator, unlike 
usual magnetic voltage stabilizer, 


introduces distortion phase 
shift 


Here last the ideal solution the 
disturbing problem harmonics and 
low frequency noise appearing 
115 V., cps power sources. one 
compact package, every laboratory 
can now obtain both 


distortion-free, regulated power 
when needed, and simultaneously 

large supply electromechan- 
ically regulated power for applica- 
tions where normal line distortion 
tolerable. 


addition its general laboratory 
utility, this instrument ideally suited 
for preventing instability and inac- 
curacy a.c. computer system null- 
ing operations. Many other applica- 
tions. 230 model also available. 
Immediate delivery. $1,689 f.o.b. 
Carlstadt, Write for details. 


Component Instrument Department 
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There must reason why more and 
more our leading industrial firms, uni- 


versities and research laboratories are 
turning UNITRON Microscopes. These 
the myth that unexcelled optical and me- 
chanical performance inconsistent with 
low cost. Well known UNITRON users 
include: 

1) Harvard Univ. — | Bureau of Standards 
General Motors 

31 U.S, Dept. of Agric. py D. Little, Inc. 

i} Cornell Univ. Raytheon Mfg. Co. 

j Princeton Univ. Sperry Products 

; Univ. of Michigan International Nickel 

| CBS-Hytron Firth Sterling, Inc. 

1 IBM Corp. Univ. of Cincinnati 

; U.S. Army and Navy Raybestos-Manhattan 

] Parke, Davis & Co. Sprague Electric 

7 Yale Univ. E. |. du Pont de Nemours 
: Union Carbide & Carbon Allied Chemical and Dye 
i ‘own Univ. Westinghouse Electric 


Aluminum Co. of America 
Owens-Corning Fiberglas 
Battelle Memorial Institute 
United Aircraft Corp. 


General Electric Co. 
Northwestern Univ. 
Goodyear Atomic Corp. 
Corn Products Refining 


UNITRON 
METALLURGICAL, MEC 
Inverted type for most con 
venient observation of metals, 
minerals, and ores. Includes 
many of the features of the 
UNITRON Metallograph 
which are connected with 
visual observation of opaque 
specimens. Objectives: 5X, 
10X, 40X, 100X. Eye pieces, 
5X, Micrometer 10X, 15X 


Only $319 


UNITRON 
PHASE CONTRAST, MPE 


Indispensable for the study of liv 
ing cells and other highly trans 


perent material. Continuous tran- 
sition from phase to bright-field 
microscopy by adjusting condenser 
height. Choice of 4 contrasts 
Mechanical stege Three phase 
objectives: P10X, P40X, P100X. 
Eyepieces: 5X,10X,15 


$265 
Student Model MPEA, 20-600X. 


Only $99 


= 


UNITRON 
METALLURGICAL, MMU 
For metals and opaque specimens, 
and also transparent specimens under 
both ordinary and polarized light 
Vertical oblique, and transmitted 
illumination ansformer housed in 


microscope base. Focusable stage 
Polarizing apparatus and filters 
Objectives: 5 *,10x,40, 100 


Eyepieces: 5X, 10, 15 


Only $287 


Student Model MMA, 25-600X. 


Only $149 


POLARIZING, MPS 


| of material structure and char- 


| able, graduated stage. 


40. Eye pieces: Crosshair 5 X 


UNITRON 


For the study and identification 


acteristics. Revolving, center 
Individ- 
ually centerable objectives 
Bertrand Lens for examination of 
interference figures Course and 
fine focusing. Substege con- 
denser. 2 compensation plates 


Strain-free objectives: 4, 10 
and 10, P15&X. 


Only $249 


UNITRON 
PHOTOMICROGRAPHY SET 


Duplicates the performance of 
costly apparatus Mounting 
brackets adjust to accommodate 
your present camera (35 mm., No. 
120, No. 127, etc.). Viewing 
telescope permits all adjustments 
to be made while camera is in 
place and allows continuous ob- 
servation of the specimen even 
during time exposures 


$39.95 


UNITRON 

METALLOGRAPH 


A completely self-contained 
unit for visual observation, pro- 
jection, and photography of 
both opaque and trar sparent 
specimens. suilt-in 31/4” 
| x 41/4” camera, transformer, 
| and illuminator. Optics in 
clude 5 objectives and 7 eye- 
pieces Mechanical stage, 
polarizing apparatus, microm- 
eters, etc. 25-2000. Binoc- 
ular eyepiece, 35 mm. camera 
attachment, and macro objec 
tives available at extra cost 


Only $1,145 


UNITRON 
Stereoscopic, MSH 


A versatile laboratory 
instrument giving an ex- 
ceptionally wide field 
of view with great 
depth of focus. In- 
clined binocular head 
with distance and diop- 
ter adjustments. Re- 

~ volving nosepiece 
Separate low stand. 
Choice of 3 
among 1X, 2X, 2X, 
6x Eyepieces: 8x. 
12X, 15% 


invite you try any UNITRON 
microscope your own laboratory for 
days absolutely cost obligation. 
Let the instrument prove its value and 

quality you before you 
hase. 


Please send your complete catalog UNITRON Microscopes. 

MEC-ASTM-J 
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WESTERN 
DISTRICT 

Crankshaw, John H., vice-president, engi- 
neering, American Flexible Coupling Co., 
1801 Pittsburgh Ave., Erie, Pa. For mail: 
439 Shawnee Dr., Erie, Pa. 

Gruber, Joseph J., chief, Engineering Re- 
search, Fenestra, Inc., 1210 kK. Ferry St., 
Buffalo 11, 

Miller, Albert L., field engineer and sales en- 
gineer, Kux Machine Co., 6725 N. Ridge 
Ave., Chicago 26, Ill. For mail: Box 825, 
Buffalo 

Rasmussen, H. V., 
Worthington Corp., 
ville, 

Simon, Leslie E., director, 
velopme nt, The 
agara Falls, 


engineer, 


Wells- 


consulting 
Turbine Div., 


research and de- 
arborundum Co., Ni- 


UNITED STATES AND POSSESSIONS 
American-Marietta Co., Lewis Miller, 
research director, 3400 13th Ave., S. W., 


Seattle Wash. 

Dennehy, Bart, president, Testing 
Lab., 2826 Leavenworth, Omaha, Nebr. 
Jureit, J. Calvin, professional engineer, 69 

Merrick Way, Coral Gables 34, Fla. 

Mitchell, E., quality control manager, 
Avondale Mills, Sylacauga, Ala. For mail: 
306A 8S. Broadway, Sylac auga, Ala. [A] 

Nelson, Ned H., executive vice-president, 
Superior Portland Cement, 1003 
Seaboard Bldg., Seattle 1, Wash. 

Van Sant, George physical testing super- 
visor, Reynolds Metals Co., Alloys Plant, 
Listerhill, Scheffield, Ala. 

Weston, Henry M., research chemist, Rey- 
nolds Metals Co., Sheffield, Ala. For mail: 
1404—34th St., Sheffield, Ala. 


OTHER THAN POSSESSIONS 

African Explosives and Chemical Industries, 
Ltd., Research Dept., Andrew Mauchan, 
research metallurgist, Northrand, 
Transvaal, South Africa. 

Canadian Marconi Co., Electronic Tube 
Plant, MacDonald, chemist, Elec- 
tronic Tube Plant, 90 Trenton Ave., 
Mount Royal, Q., Canada. 

Central Mortgage and Housing Corp., Li- 
brary, Montreal Rd., Ottawa Ont., Can- 
ada. 

Cia. Standard Electric Argentina, A., 
Biblioteca Tecnica, Tomkinson 1700, San 
Isidro, Argentina. 

Société Nationale Constructions Aero- 


nautiques Sud-Est, Lucien Delay, 
Materials and Standards Engineer, 24, 
Avenue Marceau, Paris (8*), France. 


Tien Ping Superintendence Co., Ltd., 
Wang, manager, Box 182, Taipie, Taiwan, 
China. 

Tubos Acero Mexico, A., 

107, 9th Floor, Mexico, 
Mexico. 

Berthaud, Nadeleine, chief 
Radiotechnique, 51 rue Carnot, Suresnes, 
Seine, France. For mail: rue Clairaut, 
Paris France. 

Hull, Charles, assistant manager, O.P.D. 
Dept., Shell Petroleum Co., Ltd., Fins- 

Jubb, W., chief metallurgist, Bruntons 
(Musselburgh), Ltd., Wire Mills, Mussel- 
burgh, Midlothian, Scotland. 

Lewin, Menachem, director of research, In- 
stitute for Fibers and Forest Products Re- 
search, Jerusalem, Israel. For mail: Box 
8001, Jerusalem, Israel. 

Nichols, William A., assistant chief engineer, 
Canadian Corp., Box 10, 
Snowdon, Montreal, Q., Canada. 

Pennock, W. B., consultant, 339 MacLaren 

t., Ottawa 4, Ont., Canada. 

Pilgrim, A., chief engineer, Mephan Fer- 
guson Pty., Ltd., Box Footscray, Vic- 
toria, Australia. 

Stangebye, Einar Andreas, chief chemist, 
Stavanger Electro-Staalverk A/S, Joerpe- 
land, Norway. 

Smith, Alastair Ian, principal scientific officer, 
H.T.M.P. Section, National Physical 
Laboratory, Teddington, Middlesex, Eng- 
land. 

Smith, John Hecker, chief engineer, Cater- 
pillar Brazil, A., Caixa Postal 8239, 
Sao Paulo, Brazil. 

Principal, Vincent Square, ondon 
England. 
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Laboratory Supplies and Testing Equipment 


USE READER SERVICE CARD PAGE FOR REQUESTING ADDITIONAL INFORMATION 


information based literature and statements from apparatus manufacturers and laboratory supply houses. 


NEW PRODUCTS 


Vibration 
signed calibrate pickups measure 
faces. ACF Electronics. 1094 


Lead Shield and Counting Chamber 
Position end window Geiger tube 
vertically adjustable for optimum count- 
ing efficiency new lead shield and 
manual sample changer. Center, 


1095 


lease small radioactive otherwise dan- 
gerous objects safe distance from the 
hands. Atomic Center, Inc. 1096 


Ultraviolet 
ultraviolet lamps for better observation 
low-grade fluorescence, particularly the 
critical areas pale blue, light green, and 
red. Black Light Corp. of America 1097 


Electronic Instrument Guards Produc- 
tion Line—Portable electronic instrument 
for checking metals without laboratory 
analysis. Brush Electronics Co. 1098 


Running Torque Tester and Dyna- 
mometer—Recently 
torque testers and dynamometers have 
accuracy per cent and are furnished 
motors. John Chatillon Sons. 1099 


Vibration Meter—New, 
vibration meter with self-contained 
power source, which can carried and 
used anywhere measure the amplitude 
of vibrations in the 10- to 1000-cps_ fre- 
quency range. 
namics Corp. 1100 


Low-Cost Leak leak 
detector capable the most exacting tests 
either evacuated pressurized systems. 
Consolidated 


method soiling the specimens for the 
evaluation soil-retardant finishes 
carpeting and Custom 
Instruments, Ince. 1102 


Air Gaging New, improved 
column-type air gaging instrument de- 
signed provide finer accuracy and main- 
tenance-free operation well greater 
versatility, ease operation, and longer 
gaging element life. Dearborn Gage Co. 


1103 


Nondestructive Tester— Ultrasonic 
bond analyzer will enable airframe, mis- 
sile, and helicopter manufacturers test 
the strength adhesive bond material 


without destruction the unit under 
Du Mont Laboratories, Ine. 1104 


ence standards checking bridges and 
other measuring devices and for measuring 
capacitance. Federal Telephone and Radio 
Co. 1105 


Heater—Heater expedites color tests of 
waxes revised ASTM Method 156. 
Fisher Scie nti fic Co. 1106 


4-Way Selector 
ated two-position 4-way selector valve pro- 
vides flow control air, oil, gas other 
semilubricating fluids pressures 
600 psi. General Controls Co. 1107 


Rectangular developed 
rectangular meters 
maximum length scale accuracy 
per cent are now available a-c and 
models. Hickok Electrical Instrument 
Co. 1108 


X-Ray mobile X-ray 
machine that the penetration 
mobile X-ray from in. steel in. 
Holger Andreasen, Inc. 1109 


Test Plug test plugs, for 
use temporarily shutting off in., in., 
Co. 1110 


Transistor 
trolled transistor oscillator offers com- 
plete plug-in signal source with fixed tem- 
perature and humidity environment for 
transistor and circuitry elements. 
Knights Co. 1111 


Rectangular 
shaped motors, designed give the same 
output comparable conventional round 
available 12, 24, and ranges with 
Neville Co. 1112 


Agitator—Agitator belt-drive 
useful any application where liquids 
must stirred agitated slowly and 
positively, and where there must 
Products, Inc. 1113 


Small Laboratory Designed 
for research laboratories, small heat treat- 
ing Co. 1114 


crometer with deep throat frame has 
been designed especially for gaging the 
thickness metal sheets plates. 


Lufkin Rule 1115 


Micrometer Depth 
crometer depth gage with graduated base 
measures the depth holes, slots, projec 
tions, ete., with micrometer accuracy. 


Lufkin Rule Co. 1116 


Water 
analyzer for the measurement small 
quantities water gas streams. Manu- 


facturers Engineering & Equipment Corp. 


1117 


Gas Analyzer instrument, 
through macro-combustion 
quency furnace, reduces the time per de- 
termination hydrogen min zir- 
conium, titanium, steel, and other alloys. 
National Spectrographic Laboratories, Ine. 

1118 


Hydrogen and Carbon 
utilizing hi-frequency com- 
bustion furnace for the determination 
hydrogen and carbon 
conium, iron, and steel and the heat-re- 
sisting alloys iron, cobalt, and 
National Spectrographic Laboratories, Inc. 

1119 


from the atmosphere, are taken cutting 
tearing around the 
and are then slipped into the moisture- 
vapor resistant Special pro-tak- 
tor’’ Pouch. Pape r Industry Instruments, 
Ine. 1120 


Glove for Every Industrial 
Glove line boasts design innovations, 
glove for virtually every industrial 
Pioneer Rubber Co. 1121 


Versatile Developed especially 
for use flash point tests, the Slo-Speed 
Stirrer can adapted any laboratory 
procedure requiring stirring slow, con- 
stant speed. Precision Scientific Co. 1122 


Wafer miniature ro- 
tary switches for instruments, computers, 
switching, and other electric-electronic 
applications. Co. 1123 


Relay series instru- 
ments which speed and simplify checking 
and adjustment, relays, solenoids, step- 
ping switches, and similar 
cal devices for telephone, telegraph, and 
computer service. Shallcross Wfq. Co. 

1124 


instrument for mix- 
ing and grinding powders. 


Ine. 1125 


Laboratory 
tory press especially suitable for vacuum 


(Continued on page 84) 
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RESEARCH PRODUCTION TESTING PROBLEMS? 


many are solved with 
ELECTRO-HYDRAULIC TENSILE TESTERS THWING-ALBERT 


VERSATILE 


paper testing, conforms 
ASTM 828, 
D829, D827, 
D987, D825 


ADDITIONALLY 


used many other materials 
including rubber, plywood, glass, 
paraffin, filaments, 
wire, foils, cord, twine, synthetic 
fibres, yarn, plastics and textiles. 


VERSATILE 


Many types tests: 


Tensile Strength 
Compression Relaxation 
Hysteresis Work Recovery 
Cycling under limits Load 
Cycling under limits Extension 


Fatigue 


RUGGED 


rugged hydraulic system cap- 
able running tens thousands 
tests week. 


Thwing-Albert makes complete line Pendulum Type and Electronic Type Tensile Testers 
from ranges grams 30,000 


THWING-ALBERT 


5339 Pulaski Avenue 


INSTRUMENT COMPANY 


Philadelphia 44, U.S.A. 


FOR FURTHER INFORMATION CIRCLE 198 READER SERVICE CARD PAGE 


SERIES TYPE 
PRESSURE REACTION APPARATUS 


Laboratories engaged hydrogenation, alkylation, hydroly- 
sis, polymerization, sulfonation and other pressure reactions 
will recognize many applications for this versatile stirrer- 


type apparatus. 


internal stainless steel cooling coil can added, 
desired. Maximum operating pressure 1000 psig 350 


The bomb (A) weighs only The same assembly 
with 2-liter cylinder weighs Notice (B) how the head 
can removed without disturbing the fittings. Special heads 
(C) with any combination fittings can substituted for 


Ask your Parr Dealer for 
details write direct 
the factory for Spec. 4500. 


the stirrer. Bombs are made type 316 steel from 
other alloys special order. Both and liter bombs 
operate the same 1500 watt electric heater with variable 
voltage temperature control. 


FOR FURTHER INFORMATION CIRCLE 199 READER SERVICE CARD PAGE 
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ticular point visit Lindberg’s 
Laboratory Equipment Division 
booth the 12th Exhibit 
Testing and Scientific Appa- 
ratus and Laboratory Supplies 
Atlantic City the week 
June 17. 


New equipment for gener- 
ating and utilizing protective 
atmospheres elevated tem- 
peratures for research and 
pilot-type heat during applica- 
tion will displayed and 
demonstrated. We’re sure 


you'll find interesting. 


Laboratory Equipment 


LABORATORY DIVISION 
Lindberg Engineering Company 
2450 West Hubbard Street 
Chicago 12, 


CIRCLE 200 READER SERVICE CARD 
PAGE 
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mide, the Perkin 
Wabash Metal Products Co. 1126 


Potentiometer 
potentiometer-recorder the null-balanc- 
ing type completely self-contained and 
requires only external sensing device. 
Wheelco Instruments Division 1127 


Petri Dishes—Disposable, presterilized 
plastic Petri dish for one-time use which 
eliminates entirely the cost 
washing, sterilizing, and 
Corp. 1128 


CATALOGS AND LITERATURE 


Ultrasonic Systems and Applications 
Benefits which may derived from ultra- 
sonic techniques cleaning and degreas- 
ing, drilling, and grinding 
operations are reported new 


MW-103. Acoustica Assoviates, Inc. 2048 


revised catalog, de- 
tailing line polyethylene and 
chloride sheet, bars, rod and blocks, mold- 
ings, and weldments, plus welding and 
spraying equipment Agile 


Corp. 2049 


complete picture the products and 
services offered for the field automa- 
tion. Automatic Temperature Control Co., 


Ine. 2050 


Activated Bulletin 
describes and illustrates many uses 
and advantages activated charcoals and 
carbons laboratory operations. 


hey-Cheney Co. 2051 


Infrared 
frared detectors used sensing elements 
radiometers, pyrometers, infrared spec- 
trometers, and other infrared instruments 
are described new bulletin. Barnes 
Engineering Co. 2052 


Electro-Optical 
page catalog describing several electro- 
optical instruments for process control. 
Barnes Engineering Co. 2053 


Vibration Damping 
Technical Bulletin describes use and ad- 
vantages beryllium copper the heart 
new vibration damping device for 
mounting electronic components 
craft. Corp. 2054 


Metal Digest available—first anniversary 
issue. Buehler Ltd. 2055 


Instantaneous 
graph offers trace light-beam recording 
electrosensitive paper with automatic 
sensitizing, dry developing 
Bulletin CGC-311. Century Electronics 
Instruments, Inc. 2056 


Pumps for High Temperatures—Four- 
page, two-color Bulletin 1040 describes and 
illustrates construction and operation 
high temperature Series canned motor 
Chempumps. Chempump Corp. 2057 


Scientific pparatus Digest 
features article Opportunities 
Versus the Shortage Scientific 


Force shows the 
capabilities this instrument and how 
can adapted dozens different test 
setups. W.C. Dillon Co., Inc 2059 


new instrument 
speed analysis mercaptans gaso- 
line, traces halides, and variety 
other substances, including ars anti- 
mony, thiosulfate, thallous ion, 
cyanide, cyanide, cobalt, iron, nickel, 
vanadium, dichromate, permanganate 
Fisher Scientific Co. 2060 


Chemical book 
Catalog lists almost every 
that commercially available and use 
science. Scientific Co. 2061 


Research addition 
the conventional types illumination, 
the features include low power macro- 
photography, micro-hardness testing, sur- 
face finish testing and fluorescence 
croscopy. William J. Hacker & Co., Inc. 

2062 


Excitation all-in-one excitation 
unit for spectrochemical analysis, Catalog 


V2-56. Jarrell-Ash Co. 2063 


Computer il- 
lustrations, details, and outline specifica- 
tions mechanical and electrical com- 
ponents most frequently used analog 
and digital computers. Librascope, Inc. 


2064 


X-Y Plotters and Input Accessories 
Brochure containing illustrations, detailed 
specifications and applications the X-Y 
Plotter for rapid graphic depiction one 
independent variable terms another. 


Librascope, Inc. 2065 


Homogenizer— Laboratory homoge- 
nizer, specially designed for research, pilot 
plant, limited production operations 
covered new 4-page Folder 
Vanton-Gaulin Mfq. Co. 2066 


Spectrochemical 
chemical analysis described full- 
color brochure, iliustrating graphically the 
scope of the science of spectroscopy and 
the steps involved the spectrographic 
through the recording line spectra 
film and the subsequent interpretation. 
Available for framing for your laboratory 


wall. National 
tories, Inc. 2067 
Gamma-Ray Spectrometry— Latest 


issue the Nucleus describes spectrometry 
techniques applied the measurement 
gamma-emitting radioactive sources. 
Nuclear Instrument Chemical Corp. 2068 


640-B addition 
the applications the unit, discusses 
such features wide range, automatic 
plotting titration curve, and control 
titrant feed rate. Precision Scientific Co. 


2069 


(Continued page 88) 
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TEST RESULTS 


greatly increased positive 
control specimen temperatures 


the Model DMC 
WEATHER-OMETER 


constant volume 
air controlled tem- 
perature the heavily 
insulated cabinet, main- 
tains uniform predeter- 
mined specimen tem- 
peratures regardless 
variations room 
conditions. 

Automatic control 
humidities dew 
point available 
optional equipment. 

All automatic controls 
are located the front 
panel the Weather- 
Ometer directly above 
the door the test 
chamber. 

Both horizontal and 
vertical testing available. Shallow containers are used for 
semi-liquid materials and vertical panels for solid materials. 

Source radiation two Atlas enclosed violet carbon arcs. 

Complete technical information the DMC Model and 
other Weather-Ometers contained the new Weather- 
Ometer catalog. Copy request. 


FADE-OMETER 


The Atlas Fade-Ometer has world-wide acceptance 
the standard machine for testing the action sunlight 
materials. 

wide range industrial products are tested daily 
Atlas Fade-Ometers determine the deterioration 
materials due the action sunlight. 

From 126 samples, depending size, can 
simultaneously exposed the light the Atlas Enclosed 
Carbon Arc. Temperature controlled automatically and 
humidity furnished evaporation from constant water 
reservoir. Operation the Fade-Ometer completely 
automatic, permitting the machine left continuous 
24-hour operation. 

The Carbon Arc Lamp the Fade-Ometer the closest 
known sunlight, both intensity and 
spectral distribution. 

your product subject 
deterioration sunlight 
our engineers, with over 
quarter century ex- 
perience predetermining 
the fading materials, can 
help you. 


Catalog technical 
information request 


ATLAS ELECTRIC DEVICES COMPANY 
4114 Ravenswood Ave., Chicago 13, 


accelerated testing equipment for over quarter 
century. 


CIRCLE 201 READER SERVICE CARD PAGE 
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This device provides 
for the accurate 
measurement the 
air content fresh concrete mixtures. The 
procedure simple, the determination being 
made the pressure method developed 
the laboratories the Portland Cement 
Association. The unit equipped with 
unique stainless steel, toggle action clamp 
which insures tight, secure seal during 
operation. The and cover are made 
lightweight magnesium alloy and the glass 
gauge protected metal sleeve. 


No. 25535 Cenco Entrained Indicator, com- 
plete with all accessories neces- 
sary for its operation......... 


Available for prompt shipment. 


This opparatus, together with other 
Cenco equipment used cement 
testing method C231-49T) 
fully described and illustrated 
our Circular No. Write for 
your copy today. 


The most complete line 
scientific instruments and lab- 
oratory supplies the world 


CENTRAL SCIENTIFIC COMPANY 
1718-G IRVING PARK ROAD CHICAGO 13, ILLINOIS 


CHICAGO NEWARK BOSTON BIRMINGHAM DETROIT SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


REFINERY SUPPLY COMPANY 
621 EAST FOURTH STREET TULSA OKLAHOMA 
2215 McKINNEY HOUSTON TEXAS 
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specifically designed for 
Radiographic Advances 
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Kodak Industrial X-ray Film, Type 


the Kodak Research comes new and 
improved x-ray film designed work hand-in-hand with 
film that retains the fine sensitivity characteristics which 
have made Kodak the most widely used x-ray film 
industry. 


But more, while retaining these characteristics, the new 
film gives you greatly increased film speeds—speeds ranging 
more than twice the speed Type have 
named this new film AA. 


All through your radiographic operations this film will 
provide finer work, faster. Its characteristics 
ties are particularly outstanding when working with today’s 
higher x-ray machines and ray sources. 


Your x-ray dealer and the Kodak Representa- 
are ready tell you about this new film. Get touch 
with them how much this great new film going 
mean to you, 


EASTMAN KODAK COMPANY 


X-ray Division, Rochester 


FOR FURTHER INFORMATION CIRCLE 203 READER SERVICE CARD PAGE 
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Read what the new Kodak 
Industrial X-ray Film, Type AA, 
will for you 


Reduces exposure time—speeds routine 
examinations. 


Speeds processing cycle with existing expo 
sure technics. 


Provides increased radiographic sensitivity 
through higher densities with established expo 
sure and processing technics. 


Gives greater subject contrast, more detail and 
easier readability when established 
times are used with reduced kilovoltage. 


Reduces the possibility pressure desensitiza- 
tion under shop conditions use. 
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Used for 
NON-DESTRUCTIVE 
TESTING 
’ Sumner Sollitt Co., 

and Charpy. Great Lakes Carbon Co. 
Large, open-working- Marquette Cement Co. 
clearance design, with Bucknell University 
wide linear scales ac- Others 
curately calibrated. 
Two capacity combi- 
nations are available: 
Model 52004, 
Measures structural strength solid masses materials 


pacity. accurately tests such masses weigh- 
Model 52010, 


ing 1500 pounds. Portable Pickup 
3 ranges, 10 foot- In Dri b di 
pounds maximum. Width—28 in Weight (net) 500 Ibs an river can be used at a distance 


Booth trated close the impact objects. 


12th ANNUAL ASTM EXHIBIT are integral 


City, with bits, have screwed- Saves time, material and labor for testing samples 


ballast weights ad- concrete mortar mixes; metais; car- 


June 18th—June 22nd justable parts. bon; plastics and wood. 


Write for 
Write for FREE BULLETIN and name your EPL Field Engineer 


ELECTRO PRODUCTS LABORATORIES 
4501-AB North Ravenswood, Chicago 40, 
Canada: Atlas Radio Ltd., Toronto 
CIRCLE 204 ON READER SERVICE CARD PAGE 93 CIRCLE 205 ON READER SERVICE CARD PAGE 93 


(Continued from page 84) Temperature Test Chamber and lists com- Consolidated Electrodynamics Corp., 


plete specifications well all main- Pasadena, Johnston has 

1956 catalog, featur- tenance information. been appointed head engineering 

ing complete listings equipment, acces- ment Corp. 2072 consulting group guided missile instru- 

sories, and chemicals currently being used mentation the Advanced 

analysis. Schaar Spectrophotometry teference table Data 
Co. 2070 spectrophotometric absorption cells and 
cell compartment assemblies. Corp. 

Variable Resistors —File-size chart giv- Gardner Laboratory, Inc., Bethesda, 

Laboratory 


Laboratory 


characteristics resistors. Stackpole Car- INSTRUMENT COMPANY NEWS 
velopment new instruments well 
bon Co. 2071 
the handling, production, and marketing 
Central Scientific Co., Chicago, Ill. of all devices within the field. The labora- 
Temperature Test Virgil Goodwin has been named mana- tory and technical staff are available for 
bulletin, describes detail the operating ger the Birmingham, Ala., branch evaluating the many optical instruments 
principle and procedure the TC-2A Central manufactured. 


TOOLS, MOLDS, DIES 
For Rubber Testing 


| 


covly 

BENCH ||| Cover Plate to 
We supply molds and dies for making accurate MARKER 0.50" Thick 
rubber test strips and slabs; also molds for flex test, 
compression set test equipment, adhesion test; also 
molds for making plastic test samples. In addition, 
we offer a line of hand tools for working rubber 
and plastics. Write us your needs. 


1” and 
2” Centers 


Cavities to be | 
0075 deep 


HOGGSON & PETTIS MFG. CO. Standard ASTM and Federal dies for 


cutting test tensile and tear strength 


Cover plate to be O50" thick 
Pac. Coast: Royal, Inc., Los Angeles stock. Write for catalog. Mill corners deep for prying mold apart 
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NATIONAL Impact Tester New Electro SONOMETER 
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= 


150 


vp te 1” steel, 
aluminum 


350 KV 
lightweight, 
compact, 


and mobile use, 

installation. 


heavy duty 
truck job mounts 


ACCESSORIES 


films, cassettes, tanks, 
darkroom 


stop 


for every need 


PICKER X-RAY CORPORATION, SO. WHITE PLAINS, 
BRANCHES PRINCIPAL CITIES U.S.A. and CANADA 


FOR FURTHER INFORMATION CIRCLE 207 READER SERVICE CARD PAGE 
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CIRCLE READER CARD PAGE 


THE ORIGINAL... 
Shore 


DUROMETER 


The “International 
for testing the hardness 


rubber and other elasto- 
meric materials 
FEATURES: 


© Quadrant or round dial 
for fast and accurate 
reading 


e Conforms to ASTM 
D 676-55 T 


e Smail enough to be 
carried in the pocket 


Furnished complete with 

leatherette carrying 

case and standard test 
block. 

The Shore Durometer available various 

nO Bie for testing the entire range of rubber hardness 


Write for FREE Descriptive Literature. 


ocorr by the manufacturers of the ‘‘Scleroscope’’, for testing the hardness of metals. 


INSTRUMENT MFG. CO., INC. 


VAN WYCK EXPRESSWAY, JAMAICA 35, 


CIRCLE 210 READER SERVICE CARD PAGE 


KLETT 


Colorimeters 
Visual 
Photo-Electric 
Special Types For Testing 


Colors Petroleum Products 


Glass Color Standards 
Glass Cells 


Fluorimeter 
Nephelometer 


Complete Electrophoresis Equipment 


KLETT MANUFACTURING COMPANY 


Manufacturers Scientific Instruments 


179 East 87th Street New York 28, 


CIRCLE 209 READER SERVICE CARD PAGE 


Advertising Rates 


1956 ASTM BULLETIN 
Philadelphia Pa. 
1916 Race St. 


One Four Eight 
GENERAL ADVERTISING Time Times Times 
Full Page $220.00 $205.00 $180.00 
Half Page. 23.00 107.50 
One-Third Page. 85.00 
Quarter Page...... 77.50 72.50 62.50 
Professiona! Card. 9.25 25.00 45.00 


Covers: (bleed, second color same first cover, 
both, available without extra charge) 
2nd (Inside front). $275.00 $255.00 222.50 
3rd (Inside Back).... 235.00 220.00 195.00 
(4th Outside Back)..... 305.00 285.00 247.50 


Specified Positions—5 per cent. (Full Pages Only). 
Page opposite first reading per cent. 


Pages and (Table Contents page per cent 
Halftones—120 Screen 


Color Charges: Cover, $70. 
Bleed Charges: Inside Pages—$27.50. 
Minimum Size Display Advertisements, quarter page. 
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They are DEPENDABLE 


| ANALYTICAL REAGENTS 


The labels accurately list 


BEST RESUiTS 


LABELS LIST 
ANTIDOTES COMPLETE LINE 


STORMORS ROLL 
WHEN TIPPED OVER 


PURITY ASSURES 


MAXIMUM LIMITS IMPURITIES 


They are available 


WHEN YOU WANT THEM 


They are sold the nation’s LEADING LABORATORY SUPPLY DEALERS 


Mallinckrodt AR’s are SPECIFIED MORE CHEMISTS THAN 
ANY OTHER BRAND LABORATORY CHEMICALS 


Most are available SAFER and EASIER-TO-HANDLE 
STORMOR bottles—a Mallinckrodt exclusive 


Send for your New 1956 MALLINCKRODT 


MALLINCKRODT CHEMICAL WORKS 


Second and Mallinckrodt Streets, St. Louis 7, Mo 


Gentlemen: 


MALLINCKRODT CHEMICAL WORKS Please send the new Mallinckrodt CATALOG 


Second and Streets, St. Missouri NAME 
Gold Street, New York TITLE 
CHICAGO + CINCINNATI « CLEVELAND «© DETROIT COMPANY 
LOS ANGELES + PHILADELPHIA » SAN FRANCISCO 
STREET 
Im CANADA...MALLINCKRODT CHEMICAL WORKS LIMITED CITY ZONE... STATE 


MONTREAL * TORONTO 
MY LABORATORY SUPPLY DEALER |S. 
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RESEARCH 
DEVELOPMENT 
QUALITY CONTROL 
INSTRUMENTS 


Indentation (CS-7 1LL) 


THE ARMSTRONG LIGHT LOAD INDEN- 
TATION MACHINE applys load without 
max load models. (ASTM designation 
1147-53-T) 


Inspection (CS-56) 


THE 
affords compound stage with 
Direct reading 
0.0001 in. Easy conversion 
from English Metric system. 


Blender (CS-45) 


THE MECHANICAL COTTON 
BLENDER effectively blends cotton 
samples without fiber breakage 
and reduces time blending. 
(ASTM designation 1441-54) 


Abrasion (CS-52) 


THE CSI-A ABRADER determines the 


resistance to abrasion of flat surfaces 


of materials measured in volume loss. 
The direction motion the abradant 
and samples are opposite and the 
strip abradant continually pre- 


senting fresh surface. 


Insulation (CS-140A) 


THE AUTOMATIC ALUNDUM GUARDED 
HOT PLATE CONSOLE provides auto- 
matic system for determining accurately 
the coefficients thermal conductivity for 


various materials 


177-45). 


FOLDERS UPON REQUEST 
Visit our Booth the ASTM Exhibit Atlantic City 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


541 Devon Street, Kearny, New Jersey 
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READER SERVICE CARD 


for the 
convenience the readers the 


ASTM Bulletin 


more information 
with less expenditure time 
your part, use the new Reader 


Service Card 


Circle the numbers 
the card corresponding the 
numbers appearing the items 


interest you. 


Our advertisers appreciate your 


One sentence descriptions new testing 
machines, laboratory apparatus, 
and related equipment. 


page 


Charts, data sheets, catalogs, and other 
printed matter applicable test- 
ing, production control engineering 
materials. 
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Product. 


Standardized ASTM, widely used Indus- 
try, and often the authoritative references used 


courts law settling disputes. 


Definitions Terms, with Symbols, Relating Magnetic Testing 340).. 
Methods and Definitions for Mechanical Testing Steel Products 370). 
Classification Cast Copper-Base Alloys 
Definitions Terms Used Powder Metallurgy 
Definitions Terms Relating Gypsum 
Classification Fireclay Refractories 
Definitions Terms Relating Structural Clay Tile 43)....... 
Definitions Terms Relating Lime 
Definition the Term Sand and Definition the Term Aggregate 58).. 
Symbols for Heat Transmission 108)........... 
Definition Terms Relating Natural Building Stones 119).......... 
Definition Terms Concrete and Concrete Aggregates 125) 
Classification Insulating Fire Brick 155)......... 
Definition of Terms Relating t: Glass and Glass Products (C 162). kb dike wail 
Definitions Relating Thermal Insulating Materials 168)...... 
Definitions Terms Relating Ceramic Whitewares 
Definifions of Terms Relating to Structural Sandwich Constructions (C 274)... 
Descriptive Nomenciature Constituents Natural Mineral 
Classification Single- and Double-Screened Ground Refractory Materials 
Definitions Relating Materials for Roads 8). 
Definition Terms Relating Paint, Varnish, Locquer, and Related Products 
Definitions Terms Relating Textile Moterials 123)... 
Definitions Terms Relating Timber Preservatives 324)........... 
Definition the Terms Gross Calorific Value and Net 
Terms Reiating Soaps and Other Detergents 
Definition for Commercial Varieties Bituminous and Subbituminous Coals 
Definitions Terms and Relating Soil Mechanics 653) 
Definitions Terms Relating Naval Stores and Related Products 804) 
Definitions Terms Relating Plastics 883)........ 
Definitions Terms Relating Adhesives 
Recommended Code for Designating Form Material and Direction 
Definitions Terms Relating Veneer and Plywood 
Definitions Terms Relating Bituminous Waterproofing and 
Definitions Terms Relating Industrial Water 1129) 
Domestic Hardwoods and Softwoods 
Definitions and Specifications for Farm Tractor Fuels (D 1215)....... 
Definitions Terms Relating Atmospheric Sampling and Analysis 356) 
Definitions Terms Relating Methods Mechanical Testing 
Definitions Terms Relating Metallography 
Definitions Terms Relating Specific Gravity 
Definitions Terms Relating Rheological Properties Matter 
Definitions with Procedures Relating Conditioning and 41) 
Industrial Radiographic Terminology for Use Radiographic Inspection 
Recommended Practice for Testing 94)....... 
Glossary Terms Relating Rubber and Rubber-Like 184 


from 


Society for Terting Materials 
1916 Race Street 


Philadelphia Pa. 
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Impedance Comparator 


and Reads 


The new G-R Type 1605-A Impedance Comparator provides 
one completely self-contained package features and advantages Type 1605-A 
which are not available any other measuring equipment. This impedance Comparator $790 
instrument performs rapid go/no-go impedance measurements indicat- 
ing directly the difference both magnitude and phase angle between 
unknown and standard impedance. bridge balance required the Wide Range Frequencies 
100, 1000, 10,000 and 100,000 cps. 


Impedance Range 
Resistance: ohms megohms 


Direct-Reading Meter Ranges 


two panel meters supply the answers simultaneously. Because this instru- 
ment compares two impedances which are nearly alike, can perform 
measurements over very wide ranges frequency and impedance level 
with accuracy not easily obtainable otherwise. 

The unusual combination precision and speed one instrument adapts 


the Impedance Comparator wide variety applications the lab- Impedance-Magnitude Differences: 
oratory production-test line. Impedances any phase angle and with 0.3%, 1%, and 10% full scale. 
wide range magnitudes can measured. The two meter voltages, Phase-Angle Differences: 
proportional impedance-magnitude difference and phase-angle differ- 003, .01, .03, 0.1 radians full scale. 
ence respectively, are available the rear the instrument operate Accuracy 


full scale (.01% over-all accuracy 


recorders remote indicators many types. Finally, internal guard 


circuit provided make negligible the effects stray capacitance when 
measuring remote unknown impedances. 
Typical Uses Include: 
Rapid, yet precise testing, sorting and matching components. 
Drift investigations precision components such deposited carbon resistors 
where changes are typically small and high precision measurement needed. 
Ganged potentiometers and capacitors can checked for proper tracking and phase 
alignment. 
production testing precision inductors, turns may removed until the 
Impedance Comparator indicates the desired value has been reached. 
Measurement loss capacitors all types. 
measurements materials are considerably 
simplified and speeded. 
The Impedance Comparator has already been incorporated several automatic 
sorting machines. The ability measure amplitude and phase angle independ- 
ently, and provide signals for accepting rejecting component subas- 


Written Record Your Environmental Tests Impedance Compara- 
tor's built-in guard circuit permits accurate measurements of high- as well as 
low-impedance components in remote locations. Impedance changes caused 
sembly makes this instrument extremely valuable part any automatic sorting controlled temperature and humidity alterations test chamber can 
machine. Because change calibration required for measuring different im- recorded. The photo shows the G-R Type 1230-A D-C Amplifier 
pedance levels, components all types can tested rapid sequence. Automatic Electrometer and Esterline-Angus Recorder performing typical en- 
switching may used with adverse effects operation because the guardcir- other commercially available recording instruments 100 


cuit negates the capacitance such switching. full scale sensitivity are suitable. 


1150 York Road, Abington, Pa. PHILADELPHIA 
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Trademark 
Reg. U.S. Pat. Off. 


12,000 


Built-in Electronic Recorder plots load; load vs. extension using ex- 
tensometer load vs. time large strip chart. 


separate range capacities from 600 grams 12,000 Ibs. Other ranges and 
machine capacities available. 


Instant change ranges—even when specimen under load. 
Crosshead speeds are variable from 0.05 inches per minute 
Speeds are positive under load well load. 


a 


Olsen line instruments and accessories available, including high 
temperature furnaces. 


Meets and surpasses all ASTM and Federal specifications for accuracy. 
Available with dial indicator addition place the recorder. 


every respect, the Tinius Olsen the most versatile 
universal testing machine for your research program. 


Get the facts. Write today for further information. 


OLSEN 


TESTING MACHINE COMPANY 


2020 EASTON ROAD WILLOW GROVE, PA. 


Testing and Balancing Machines 


FOR FURTHER INFORMATION CIRCLE 214 READER SERVICE CARD PAGE 


. 


